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Abstract :  

Electronic publishing and large databases make 
it possible to store scientific data together with the 
texts that report scientific studies about these data. 
The SCD model, inspired from the logicist pro-
gram, suggests to structure documents according 
to the role of each paragraph in the overall argu-
mentation. The Arkeotek project promotes the use 
of the SCD format for scientific writing in archae-
ology.  

To improve information retrieval in the collec-
tion of all SCD documents, the Arkeotek project 
experiments semantic annotation with a domain 
ontology. This ontology is rather a domain meta-
model used to enrich SCD-structured documents. 
This paper presents the SCD format and the do-
main model. It illustrates how the target of docu-
ment annotation influences the selection and defi-
nition of concepts in the domain model. It dis-
cusses the status of the model with respect to a 
core ontology like the CIDOC CRM.  
 
Key words: Documents structuring, Logicism, in-
formation access to document content, ontologies, 
semantic annotation. 

1 Introduction 
Electronic publishing and large databases make it possi-

ble to store scientific data together with texts that report 
scientific studies about these data. The SCD model, in-
spired from the logicist program, suggests to structure 
documents according to the role of each paragraph in the 
overall argumentation. Writing, storing, reading and index-
ing such documents turns out to refer to new paradigms. 
Whereas most of current works about digitalized docu-
ments propose to develop afterwards some formal models 
of how documents organize and structure the information 
they contain, the Arkeotek project promotes the use of the 
SCD format as a structuring framework to organize their 
content as writing proceeds. The SCD format aims at mak-
ing explicit logic inferences and reasoning in scientific 
productions (papers and monographs) in archaeology. 

Documents turn out to be models by themselves. Several 
texts are available now on the Arkeotek web site1. 

To improve information retrieval in such databases, the 
Arkeotek project experiments semantic annotation with a 
domain ontology. The ontology is rather a domain meta-
model used to enrich structured documents. Thanks to this 
annotation, domain researchers may express queries to 
look for some scientific hypotheses or methodological 
choices in documents. 

After an overview of the Arkeotek features, goals and 
tools (§2), we present the SCD format for structuring sci-
entific documents (§3). Then, we sketch the structure of the 
domain model and the selected options to define its con-
cepts (§4). We show how they are used to annotate scien-
tific documents, and how this use influences the model. We 
finally discuss its status with respect to a core ontology like 
the CIDOC Conceptual Reference Model (CRM) (§5). To 
illustrate this debate, we comment how the CIDOC-CRM 
guides a more precise definition of chrono-cultural periods. 
We conclude with some methodological principles and we 
particularly underline the necessity of a cross-disciplinary 
approach to deal with such issues.  

2 Overview 

2.1 Goals 
The Arkeotek project promotes the logicist re-writing of 

scientific texts in human sciences and their edition under 
the SCD (Scientific Construct & Data) format [13]. This 
priority originates from the following acknowledgment: it 
is no longer possible to get through all the publications 
related to a given field of research. It follows that we do 
not read anymore: we just browse. However, scientific 
texts are written not to be browsed, but to be read in their 
linear form. One of the trends of the logicist program aims 
at producing texts whose structuring helps to browse scien-
tific constructs as well as to assess their valid foundation 
[11]. In other words, editing scientific texts under the SCD 
format aims at increasing (a) the number of publications 
that a reader can assimilate, (b) the legibility of their foun-

                                                           
1 http://www.arkeotek.com/ 
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dation, (c) at last, the possibility of building bases of struc-
tured corpus. In the future, it should prompt a better dy-
namic for research. So the Arkeotek project follows a 
three-fold goal: 

1. To better retrieve in documents the knowledge and 
reasoning that scientists mobilize to establish their 
results.  

2. To study or edit the way a scientist makes use of 
sources to produce a result (each research step is 
considered here as an epistemological data that con-
tributes to measure the result validity). 

3. To share scientific sources and documents so that it 
stimulates the dynamics of research in the field. 

These goals are partly achieved after publishing several 
PhD Theses in the Référentiel collection by MSH-Editions 
Epistèmes (like [5] and [16]) and the on-line Arkeotek 
Journal2. 

2.2 Competency questions 
The project anticipates two use cases, the intended users 

including domain experts and scientists:  
A) Researchers want to read selected independent 

documents (available in CDs like [14]): browsing 
documents is guided by their strong logical struc-
ture (the SCD format);  

B) Researchers want to retrieve some precise informa-
tion within the large Arkeotek collection (papers 
and monographs will all be available on the Arkeo-
tek web site). For instance, they may need to cover 
the state of the art about a particular topic, for in-
stance about some particular manufacturing tech-
nique or production organisation. They may also 
look for methodological issues (how did an archae-
ologist produce a scientific result?) They will ex-
press a query or browse a domain model (ontology) 
to get to the relevant parts of structured documents. 

A multimedia query and browsing interface will enable 
the two use modes.  

The main purpose for building the ontology is the second 
use case [2]. The model is built to provide some meta-data 
to annotate theses and scientific papers related to archae-
ology. The concepts used as meta-data should capture the 
semantics of documents, especially scientific reasoning and 
inferences. Examples of requests could be: 

[questions about scientific results in the field] 
- What are the steps of the processing chain for beads? 
- Which techniques have been used in India for manufac-

turing beads? 
- How have pottery production techniques been transmit-

ted over the Senegal Valley? 
[questions about scientific methods or techniques]] 
- Which technique can be used to identify the manufac-

turing period of potteries? 
                                                           
2 http://www.thearkeotekjournal.com 

- Which are the possible methods to study human skills?  

2.3 Available Tools and Principles to 
feed the Models 

The SCD documents and the domain ontology form two 
complementary models that are built up and maintained by 
domain authors and experts with the support of three tools: 
an authoring toolbox, a semantic annotation environment 
and the user interface [3]. The life-cycles of the two mod-
els are intertwined. They include the use of the first two 
tools:  
(i) Authors re-write their texts in the SCD format; after a 

manual decomposition of their scientific production 
into propositions (in the logic meaning), the Epistemes 
authoring toolbox3 guides them to edit a hypertext rep-
resentation according to the SCD format.  

(ii) The ontology is engineered by a domain expert and a 
knowledge engineer after the analysis of these texts, 
according to the TERMINAE method [1]. 

(iii) The ontology is used for document annotation by the 
authors and the database manager. 

(iv) The document collection is maintained together with 
the ontology maintenance to keep these two models 
consistent. When annotating a new document, some 
concepts, relations or terms required for annotation may 
be missing in the ontology. In such a case, the ontology 
is up-dated in keeping with the content of the document 
collection. 

The last three stages take place in the same software envi-
ronment. This makes it possible to import results from a 
term extraction tool and to use them simultaneously for 
two purposes: both to define concepts and terms in the 
ontology and to annotate documents (paragraph by para-
graph) with these concepts. 

3 SCD Documents as Models 

3.1 The logicist program 
The "logicist" program is the name given more than 20 

years ago to researches aiming at clarifying the 
mechanisms and foundations of the reasoning underlying 
scientific constructs [11] [10]. It gave rise to the “schema-
tization” of these reasonings in the sense given by the J.-B. 
Grize, a logician who defined this term as “models 
generated by a discourse in natural language” (1974).  

The SCD (Scientific Construct & Data) format enables 
authors to capture texts that have been re-written according 
to logicist principles [15]. Each text is fragmented into 
several propositions, either initial or interpretative. The 
resulting structured documents form a model of how facts, 

                                                           
3 Epistemes toolbox is a product of Editions Epistemes publish-

ing company.  
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hypotheses, objects or data are interpreted to produce new 
scientific facts and hypotheses. 

3.2  The SCD format 
For each document, a diagram is drawn that forms a syn-

optic presentation of the chaining of reasoning. This dia-
gram usually is a tree (fig.1). Each node represents a 
proposition that contains a title together with a short text 
(comments).  

In initial propositions, comments describe some works, 
results or measures considered as reference data. They are 
enriched with multimedia illustrations (pictures on fig.1) 
that act as a factual database and as cognitive tools for 

grabbing more efficiently the semantics of the proposi-
tions. Initial propositions are the leaves of the tree. 

In interpretative propositions, comments put to light the 
logical operations carried out at this step. Interpretative 
propositions have antecedent propositions (their son nodes 
in the tree) that must be listed and made explicit. All the 
antecedents of a proposition are the statements required to 
demonstrate its validity (i.e. in fig.1, if P0/1 and P0/2 are 
true, P1/1 can be inferred). Interpretative propositions are 
numbered according to their level in the tree diagram 
(examples of documents structured according to the SCD 
format are available on the Arkeotek journal web-site 
http://www.thearkeotekjournal.org).  

 
 

FIG. 1 – Document structure according to the SCD format and corresponding displays (from [14]). 

 

3.3 Document semantic annotation 
We decided to use an ontology to characterise the docu-

ments content and to support information search in these 
documents. Document annotation means to associate repre-
sentative domain concepts to each paragraph (each “propo-
sition” in the SCD terminology). This characterisation 
should facilitate information retrieval by users, as it has 
been experimented by numerous projects in the scope of 
the semantic web [4], [8], [14]. The main hypothesis is that 
concepts will be more powerful than terms. First, concepts 
are associated to several terms that allow various termino-
logical formulations of the same idea. Then, relations be-
tween concepts make it possible to restrict or to enlarge the 
focus of a query.  

Queries within the annotated document base should lead 
to some scientific results in propositions. Their grounding 
will be reachable via the relations between propositions in 
the SCD format. The reader will be able to track a result 

from its statement back to the intermediate statements and 
to the data and facts that justify it. 

 

FIG. 2 – The annotation process 
SCD document annotation is under progress. It is cur-

rently based on a naïve process and relies on human valida-
tion. Given the domain model and the terms identified in a 
paragraph, the system suggests that all the concepts associ-
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ated to these terms could annotate the paragraph. More-
over, some propagation rules suggest additional concepts, 
selected among those indexing paragraphs related to the 
current one according to the SCD format. Then domain 
experts validate the suggested concepts if they consider 
them as good descriptions of the knowledge in this para-
graph. In the future, this annotation will be combined with 
classical indexing features, relying on terms and numeral 
weights that reflect the importance of the concept in the 
document and in the document collection. 

4 Ontology or domain model? 
The general question raised by semantic annotation or 

indexing is “which kind of conceptual resource better 
meets the requirements of semantic annotation?” Ontolo-
gies have been presented as THE solution in most of the 
studies about the semantic web, but each project uses a 
particular kind of model, ranging from thesauri to formal 
ontologies [4], [15]. 

A first originality of the Arkeotek context is that the 
documents strong structure bears its own semantics, which 
is related to reasoning. So semantic annotations should 
bring an additional value and be consistent with the seman-
tics of SCD format. A second specificity is that we assume 
that documents and concepts will form together the knowl-
edge base. For these reasons, the model needs neither to 
fully describe all the information available in the docu-
ments, nor to bear all the domain knowledge as if it repre-
sented the domain theory. This is why we decided to start 
with a light formalization and a simple representation 
(OWL light type). Concepts are defined according to the 
use of terms, their linguistic validation being considered 
rather than their formal definition. 

4.1 Methodology 
We followed the TERMINAE ontology engineering 

method to rapidly identify most of the terms and associated 
domain concepts [1]. This method promotes to use natural 
language processing analysis of domain texts. We selected 
the whole collection already available in SCD format as a 
corpus. The SYNTEX syntactic analyser [6] and its ontol-
ogy editor TermOnto guided the identification of the main 
domain concepts. Domain experts contributed with their 
own knowledge to add concepts and structuring relations 
that were not available in texts. A third knowledge source 
is the CIDOC-CRM ontology [7]. It provided high level 
concepts to describe historical periods and their connection 
with geographical areas.  

This model will be checked and updated - if needed - 
every time new SCD documents will be added to the 
Arkeotek collection. 

4.2 Options concerning the ontology 
Our domain model is dedicated to document annotation: 

concepts and relations are those required to both define the 
main domain concept and to query and annotate available 
documents [2]. Therefore the model needs a rich termino-
logical (or lexical) component in order to easily identify 
concepts from term occurrences. Each concept is con-
nected with all the terms that may be used to refer to it 
either in texts or by domain specialists. In the debate re-
minded in [15], we decided in favour of a linguistically 
grounded model, where concepts reflect the practical use of 
language rather than a formal semantics. As we think that 
we will not need them, the ontology contains neither axi-
oms nor assertions. 

Although texts are scientific productions, the domain 
model does not pretend to be the ontology, the set of 
conceptual primitives of this science. This model is not 
even a theory of the archaeology of techniques. Instead, the 
resource reflects a model made accessible through the way 
terms and language are used in the texts to be annotated 
and by domain experts. Texts reflect the point of view of 
their authors, so concept definitions will reflect these 
points of view.  

This model intends to reflect the conceptual catego-
ries that can be differentiated through the use of lan-
guage. The concepts are those required to describe domain 
data (archaeological items) and scientific hypotheses in this 
domain (concepts about the experiments carried out, the 
techniques under study and their geographical and tempo-
ral context) as well as the way results are obtained.  

Concepts in the model are those supposed to be nec-
essary and useful to characterize text content and to 
retrieve information from these texts. The Arkeotek 
team assumes that users will browse these documents in 
order to look either for results (interpretations) or scientific 
methodology. So, for instance, domain data are not anno-
tated in detail because users are not supposed to look for 
particular archaeological pieces, their picture or their de-
scription. Instead, the way a study is carried out is consid-
ered as important information to be precisely annotated 
with various concepts. This choice has a first impact on the 
degree of detail of the ontology. The lower level concepts 
in the ontology are very domain specific, but they are not 
always as precise as possible. As a second impact, the 
ontology contains some domain specific concepts as well 
as methodological concepts that refer to the scientific 
approaches carried out in this domain (fig.2). 

We will illustrate each of these points with examples in 
the next section. We will report the questions raised and 
the alternatives that have been investigated. We will also 
comments why and how the CRM from CIDOC can pro-
vide some help and its limitations for our scope. 
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4.3 Questions raised by concept defi-
nitions when annotating initial 
propositions 

The following examples are extracted from a corpus 
about bead manufacturing in India [16]. Some of the initial 
propositions describe the corpus of archaeological objects, 
and others describe experimental and methodological ref-
erence techniques or their use in the project. 

4.3.1 Initial propositions describing archaeological 
objects 

How precisely should the ontology classify archaeo-
logical items? 

 
FIG. 3 - Display of a primitive proposition 

The screen-shot on fig.3 illustrates a primitive proposi-
tion: the title (yellow box) summarizes the information 
detailed below (white letters above black background) and 

illustrated by a picture. For the sake of readability, we 
report here the title and comments: 

Harappan hard stone beads can be classified according 
to three size categories:  

Small length less than 3 cm, medium between 3 and 2,76 
in, large between 7 and 12 cm. The three dimension cate-
gories distinguished correspond to other significant cate-
gories, ranging from techno-economic aspects (process 
and duration of fabrication) to relative skill levels).  

We have highlighted the terms that domain experts con-
sidered as useful annotations for this proposition. Light 
grey coloured terms refer to concepts describing the data 
studied and described here (beads) whereas dark grey re-
fers to how these beads are manufactured: the techniques, 
process used, the time and the skill level required for their 
manufacturing, and so on.  

What does the selected meta-data reveal?  
The selection of meta-data tells that what is important 

here is not to describe a collection (which would be at the 
instance layer in the ontology). The focus bears on the 
concepts to be considered by the scientific study: the ob-
jects under study are beads, they are classified into catego-
ries (dimension categories), that will later contribute to 
understand the techniques and economic organisation 
related to their manufacturing.  

In the ontology on fig.4, BEADS is a sub-class of NATURE 
OF THE CORPUS OBJECTS, beads have a SIZE (size and di-
mension are synonym terms), the term process refers to 
PROCESSING CHAIN, HARD STONE is a sub-class of 
MATERIAL, DURATION and SKILL LEVEL are related to a 
PROCESSING CHAIN. TECHNICO-ECOMIC STUDY is a sub-
class of SCOPE OF THE STUDY. 

 

 
FIG. 4 – Main concepts of the ontology. Each concept is associated several terms. 
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Should we distinguish between precise object classes? 
No! For instance, hard stone beads, pearls, cornelians 
(which refer to beads made of cornelian), conical beads, 
classical harappan (which both refer to the origin, the form 
and the size), glass beads, could be sub-classes of BEADS. 
These distinctions were considered as useless. First, these 
categories refer to very specific classifications depending 
on the material, the form and the origin of the beads. Then, 
users are not supposed to browse an archaelogical database 
collecting descriptions, but scientific analyses made about 
a collection. Moreover, debates exist between experts 
about the relevance, frontiers and nature of these classifica-
tions. As a consequence, neither BEADS is decomposed into 
sub-classes, nor SIZE nor FORM is detailed.  

This choice has been followed as a guideline for any 
concept decomposition. When subclass definitions are not 
motivated, all the terms referring to subclasses are associ-
ated to the main concept (for instance, cornelians or coni-
cals are considered as terms referring to BEADS concept, 
whereas cornelian is a particular kind of hard stone). 

4.3.2 Initial propositions describing the scientific 
approach 

Initial propositions about the methodology followed by 
the researcher contain concepts of a different nature of and 
raise new issues. For instance, in fig.5, the proposition 
“analysis of the course of action” is three-fold:  

The picture illustrates the proposition (the 6 stages of the 
knapping method in Cambay). 

Title : The course of action is structured by a method. 
A method is defined as an ordered set of knapping ges-

tures. At Cambay, the knapping method allowing to create 
a pre-form from a rough-out includes 6 stages. 

 

 
FIG. 5 – Display of an initial proposition about the 

methodology followed in the study 
Here most of the terms lead to the definition of meta-

data. “Method” is used to refer to the concept KNAPPING 
METHOD, which is defined in this proposition. KNAPPING is 

one of the processes of the PROCESSING CHAIN FOR BEADS. 
KNAPPING METHOD and KNAPPING GESTURES are to be 
added in the ontology and related to this concept. This is a 
first issue concerning knowledge representation in our 
model: what is the status of COURSE OF ACTIONS, METHOD 
and GESTURES for a given process? Then another issue is 
“should we define KNAPPING STAGE as a concept and each 
of the KNAPPING METHOD STAGES as sub-classes of this 
concept?” A last question is induced by the relations (be-
tween COURSE OF ACTION and METHOD, METHOD and 
GESTURE) that can be identified in the proposition. Archae-
ologists wished that the proposition should be identified as 
containing a DEFINITION of KNAPPING METHOD. 

4.4 Questions raised by concept defi-
nitions when annotating interpreta-
tive propositions 

In addition to a title and a comment, interpretative 
propositions are presented together with the titles of their 
antecedent propositions. On fig.6, the 4 propositions listed 
on the left part of the screen are antecedent propositions. 
These 4 assertions conclude to the current proposition 
“analysis of the course of action”. The first initial proposi-
tion mentioned here is presented on fig.6.  

Let’s consider now the concepts that could be identified 
in the comment of this proposition.  

Analysis of the course of action 
The course of knapping sequences was noted in terms of 

the succession of operations and their temporal distribu-
tion. It was described and coded with video films and then 
treated with the program Kronos. This program, developed 
by A. Kergelen, permits a temporal analysis of the succes-
sion of actions which are retranscribed into sequences in 
the form of a diagram. 

Titles of the antecedent propositions are the following 
ones: 

The course of action is structured by a method. 
The course of action is analyzed according to knapping 

strategies.  
The course of action is analyzed according to the knap-

ping sequences. 
The course of action is analyzed according to the tempo-

ral structures. 
These titles obviously are complementary to the com-

ments. They provide additional information that is useful to 
get a synthetic view of the interpretation made in this 
proposition. This property gave us the idea to define some 
“propagation rules” for the annotations. Most of the con-
cepts associated to a more precise proposition (antecedent) 
are candidate annotations for its parent propositions. For 
instance here, the concept KNAPPING METHOD (coming for 
the proposition in fig.5 that is the first one mentioned on 
the left of fig.6) could also be a relevant meta-data for the 
proposition “analysis of the course of action”. 
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The issues raided by interpretative propositions are nu-
merous: 

- like for initial propositions, should all terms be con-
sidered as indexing concepts? For instance here, is the 
Kronos system a good meta-data? 

- Should we propagate some of the more relevant 
concepts of antecedent propositions towards successor 
propositions? We have identified 3 rules that we have to 
evaluate. 

- Concerning the nature of the concepts and their situa-
tion in the ontology, we can notice again two main kinds of 
concepts: (1) concepts related to the processing chain (col-
oured with light grey), like knapping sequences, course of 
knapping sequences, operations, temporal distribution); (2) 
concepts related to the techniques used to measure and 
analyse the course of knapping sequences (in dark grey): 
program, video film, diagram, temporal analysis. The first 
of concepts are under PROCESSING CHAIN, whereas the 
second set is under STUDY PARAMETER.  

 

 
FIG. 6 –An interpretative proposition about methodology 

4.5 Current state of the model 
The domain model is currently far from being an ontol-

ogy. It covers 5 sub-domains of the archaeology of tech-
niques with about 200 concepts and 500 terms, mainly 
about the production of ceramics and beads or about the 
description of archaeological objects. This model is cur-
rently closer to a linguistically grounded structured vo-
cabulary that describes archaeological objects, periods and 
locations. Surprisingly, very few concepts have been de-
fined to describe the scientific reasoning, the archaeologi-
cal methods and techniques.  

Moreover, concepts are not fully defined and they have 
not yet been properly differentiated and normalized. As a 
consequence, many semantic relations, required for con-
cept definitions, are missing. The main concepts are shown 
on fig.4. Although concepts in this model have a different 

status from the one they have in the CRM model [7], [9], 
existing concept definitions in the CRM can be used as a 
reference to save time in concept definition. In the follow-
ing, we will show how the CRM model can be used to 
improve the structure of our domain model. After reporting 
some of the limitations of reuse, we will focus on the defi-
nition of concepts related to time periods. 

5 Reusing CIDOC – CRM 

5.1 Mapping CRM with our model 
CRM has been defined mainly to list and describe cul-

tural objects, their geographical, human and temporal ori-
gin. Cultural objects generally are sub-classes of 
CRM:physical-object. In Arkeotek, the corpus of a study is 
made of objects which could easily be related to 
CRM:physical-object. But as long as objects are consid-
ered in Arkeotek only because a scientific study about this 
type of object is reported in a document, our model insists 
more on the type of the objects under study. Another major 
difference is that CRM does not care about how these ob-
jects have been identified, dated, how they were used or 
manufactured in the past, whereas these features are the 
core of scientific results in Arkeotek. 

Another difficulty comes from all the concepts needed to 
describe techniques and methods used in archaeology when 
studying past techniques (right part of the diagram in 
fig.4). CRM is not concerned with most of these concepts. 
They do contribute to describe objects but rather the kind 
of analyses that archaeologists may carry out in order to 
identify the nature, the material of objects, how they have 
been manufactured, where and when, by which people, ...  

The third difficulty is the large gap that separates the ab-
straction level of the terms and concepts currently repre-
sented in our model compared with the abstraction level of 
those defined in CRM. A direct connection is not possible 
and many intermediary nodes are to be identified. For 
instance, most of the texts refer to beads or potteries or 
tools. A classification is required under CRM:physical-
object to differentiate relevant object classes and then set 
concepts like BEADS, knives, potteries, ... 

Nevertheless, we consider that the current status of our 
model is only provisional and that it should evolve towards 
a better grounded and better structured model. Because 
some parts of the CIDOC-CRM appear already almost 
applicable, this ontology is a good candidate to be a core 
ontology that we would detail and adapt to our needs. Let’s 
consider how it could contribute to improve some concept 
representation, like the description of historical periods. 
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FIG 7 – Concepts related to the definition of Chronological periods in the CRM 4.3 [7] 

 

5.2 Reusing the “period” concept 
Together with the CRM, its authors propose a method  

[9] that would facilitate the integration and confrontation 
of scientific opinions and that would make explicit the 
relationships existing between multiple period definitions. 
This position is relevant in a scientific field like archae-
ology, where diverging opinions may exist according to 
various analysis scopes.  

In the CRM ontology (extract in fig.7), Period is a kind 
of Temporal Entity defined by distinct (“defining”) criteria 
based on the archaeological contexts rather than by time 
and place [10]. The domain experts that built the Arkeotek 
model also rejected a time and place characterization of 
periods because it would fall into debates where experts 
may have diverging views. Experts insisted that periods are 
agreed upon a research community which shares similar 
research objects and topics. So the “defining criteria” sug-
gested in CRM are adequate with this remark. These crite-
ria are the types of phenomena or interrelated phenomena 
that determine the unity and identify the cultural continuity 
of a period.  

Because the Arkeotek model does not pretend to be an 
ontology, experts thought it was not worth describing each 
period (which is done with “general characteristics” in 
CRM). So we will enrich our “period” definition by defin-
ing (cultural) criteria, but not with all the general character-
istics suggested in CRM for period. 

As shown in the excerpt of the CRM entity model on 
fig.8, events are related to periods because they may hap-
pen during, at the beginning or at the end of a period. But 

even starting or terminating events do not define the peri-
ods themselves as cultural phenomena.  

Another nice idea that we will borrow from the CRM 
model is the distinction made between a time period and its 
“extent”, described as a temporal evolution over space 
[10]. A period extent includes temporal and spatial infor-
mation. Indeed, the Arkeotek domain experts insisted on 
the close relationship linking a period with a geographical 
area. As shown on fig.8, the spatiotemporal extent of a 
period is constrained by spatial, temporal and spatiotempo-
ral relations resulting from scientific observations and 
evidences [10].  

5.3 Beyond reuse: which are the actual 
goals of the models? 

The example of how periods can be represented will help 
us underline the difference of focus between the CIDOC-
CRM and our model.  

On the Arkeotek side, some archaeologists have criti-
cized the way scientific papers present results in their do-
main. They want to show that a rigorous (and costly) re-
writing of these papers and theses into the SCD format will 
help clarify the message, better identify the inferences and 
efficiently localize some scientific results for further refer-
ence and reuse. The goal is ambitious: it is to better capital-
ize the domain within the scientific community. A part of 
the domain knowledge is supposed to remain in natural 
language form in propositions, another part results from the 
organisation of these propositions into SCD documents 
thanks to the antecedence relations between propositions. 
The semantic annotation of these documents with an ontol-
ogy seems to be an additional layer of “light” formalisation 
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of the information available in natural language. So this 
ontology is closer to a structured thesaurus than to a full 
theory. 

On the other hand, CRM results from a sharing effort in 
the cultural domain, where data-bases already existed with 
their own data models [8]. CRM integrates most of the 
schemas of the data bases that should be made compatible. 
It also reflects an effort from domain experts to reach a 
consensual view on their concepts, so that search in those 
data-bases could be unified.  

The scope is much different from Arkeotek’s goal: most 
of the domain knowledge remains the domain specialist’s 
know-how and skills about the data-bases. A foundational 

part lies in a core model, the CRM, which helps at indexing 
data and documents about cultural heritage. But there is no 
epistemic ambition: the scientific knowledge is not sup-
posed to be significantly modified. CRM provides a means 
to reach easily some information (location, origin, manu-
facturing date or age …) about a specific cultural object or 
document. 

In spite of this divergences of motivation and scope, 
CRM as a core model could improve the quality of our 
annotation model. The higher quality the models will have, 
the better.  

 

FIG. 8 – The spatiotemporal relations that “extend” the period concept in the CRM ontology 
 

6 Conclusion 
The Arkeotek project proposes to improve knowledge 

management in human sciences by structuring and annotat-
ing the databases that gather the documents and objects 
produced by the scientific community. A first layer makes 
explicit the argumentative structure of documents with the 

SCD format, and a second layer characterizes their content 
with some domain knowledge used for semantic annota-
tion. The maintenance of these two models must be coor-
dinated.  

The domain model can be considered as a terminological 
ontology, but it still needs to be normalized to get a more 
precise definition of concepts. We have shown in this pa-
per that the methods and concepts elaborated by the 
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CIDOC CRM project can be helpful when modeling 
knowledge in archaeology like required for Arkeotek. We 
do not want our model to be a theory of this research field, 
to state about identities for instance. The model should 
rather reflect conveniently the concepts that can be identi-
fied through the language used in the documents to be 
annotated. An effort is still required to better structure the 
model, to normalize it, to get validated concept definitions, 
and to enrich it with more concepts related to the scientific 
approaches (techniques, methods and theories) used in 
archaeology of techniques. 

Whatever the quality of the ontology, collaboration be-
tween researchers in knowledge engineering and archae-
ology is here fundamental for developing efficient tools. 
The overall validation of the approach is quite complex and 
requires to proceed the cross-disciplinary experiments. A 
major issue is that properly re-writing documents accord-
ing to the SCD format is a complex and time-consuming 
task. Evaluation must involve users (domain scientists), 
SCD specialists and tool designers but also a human factor 
analyst that will bring an external look on the approach. 
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