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13 Future visions
– from information systems
to a virtual research environment
David Novák – Jan Hasil – Martin Kuna

Archaeological research infrastructures must be developed with a vision for the future needs
of the professional community. The authors are convinced that it is crucial to systemize
access to archaeological knowledge at the central level and to involve users directly in the
process of data creation. They put an emphasis on of a suitable legal framework and institutional cooperation, the advantages of Open Access, Open Source and data standardization, and
outline directions of data harvesting and new tool development. These “future visons” may
be considered as a roadmap sketch of the process leading to a national archaeological virtual
research environment.

13.1 INTRODUCTION
The AMCR project represents the culmination of the medium- as well as long-term
efforts of the Department of Information Resources of the Institute of Archaeology
CAS (DIR) and its partner organisations. Due to the AMCR and other projects, either
already concluded or still ongoing, the DIR has been able to gradually revise, gather
in one place, describe and present archaeological data that were created and obtained
over the course of many decades. Such data collection as well as related infrastructures can be widely used not only in archaeology but also well beyond it. This
chapter summarizes various ideas on the future of archaeological research infrastructures as well as new possibilities emerging in the field of “digital archaeology.”
The fundamental courses for any future development include ensuring broader
public application of archaeological data, multidisciplinary approaches, integration
into the international environment, dependency limitation on service providers,
implementation of international standards, Open Source as well as Open Access
concepts, and, mainly, creative infrastructure utilisation in the field of research as
well as archaeological heritage management in Czech archaeology.
The significance of this development largely surpasses the sphere of electronic
sources in archaeology. For several years, archaeology has been increasingly searching for relevant and, at the same time, solvable topics of theoretical research. More
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and more frequently, archaeology has to work with large sets of data derived from
numerous sites and fieldwork projects and, thus, it has to deal with problems of
accessibility and data comprehensibility. Quite frequently, information about
archaeological fieldwork is missing, submitted excavation reports fall short of the
recommended standards, reports written by various specialists are not being delivered to archaeological archives, data are not standardised, etc. Among archaeologists, the processing of field documentation is traditionally regarded as a burden and
an obstacle to theoretical work. However, in the long term, only archaeological
communities who process extensive electronic infrastructures will be able to advance
in the near future towards opening and solving new theoretical topics.
The authors believe that the development of archaeological information sources
in the Czech Republic (CR) should aim at the integration of departmental information systems both in terms of data connectivity and user interfaces in order to design
and deliver this data with common heuristic and analytic tools. These efforts should
result in the creation of a unified virtual research environment (VRE). Currently, the
Institutes of Archaeology CAS represent the only institutions that have the potential
to deal with this task and to support it financially, albeit often from project funds.
Long-term trends in this area are, in any case, dependent on institutional funding,
which means that the formation and operation of similar VRE must be evaluated at
the same level as the basic (fundamental, theoretical) research. A qualitative shift can
occur in Czech archaeology only if the approach to processing primary data is
fundamentally changed. Furthermore, the quantity of commonly processed data
should also increase along with their accessibility; the variety of analytical procedures and tools should expand and, last but not least, fundamental theoretical and
methodological concepts should be codified. It is of the utmost importance to take an
imaginary “step back” (as many would – albeit falsely – feel it) and to conclude the
creation of basic branch infrastructures as a more efficient service for theoretical
research and the public in the future.

13.2 CURRENT STATE OF ARCHAEOLOGICAL E-INFRASTRUCTURES
IN THE CR
Traditionally, evidence systems and infrastructures in archaeology are managed in the
CR on two levels. The first one is represented by the Institutes of Archaeology CAS
in Prague and Brno (hereafter IAP and IAB) as the “public research institutions”
charged with coordinating field activities and advising government authorities.
In order to fulfil these tasks and other scientific goals, both Institutes have
created evidence systems of archaeological activities in the country. Currently,
the AMCR represents an essential component of these systems and potentially their
encompassing whole. The government, specifically the Ministry of Culture of the
CR (MC CR) and its subordinated organisation of the National Heritage Institute
(NHI) provide the other part of the archaeological heritage business. Their
databases focus on the listed monuments in order to support national heritage
210
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management.1 The interrelationships of these information platforms are not clearly
defined, because with the exception of CES2 they were created as in-house information bases of the appropriate institutions. However, we may assume that this
situation will be modified in the future by legal standards. Another part of the portfolio is represented by sub- specialized databases created within the scope of various
research projects, some of which (VITREA, Calcarius, CZAD) are also described in
this publication. These activities have resulted in a not very clear network of informally interconnected systems that essentially pursue mutual compatibility and
permeability (e.g. coopera-tion between the Archaeological Database of Bohemia – ADB,
the predecessor of AMCR; State Archaeological List of the CR) and the Moravian
Digital Archive and Evidence of Archaeological Excavations – DAEAE; c.f. Chapter 1).
So far, the coordination of these activities has been on a relatively low level and,
thus, quite frequently the individual systems are overlapping, applied concepts and
technical solutions are outdated, digital resources are created only for a single use
and the databases are closed, without the possibility to upload further data, enhance
them and provide analyses. This situation makes it difficult for users to find their
way in the current offers of archaeological infrastructures in the country. Thus, their
use depends on the competence and affiliation of specific scholars. The dissemination
of information to the public, which should represent the goal of all research, has been
widely neglected by archaeological institutions.
The AMCR project presents one of the first steps in overcoming these problems
(Fig. 13.1). It aims at introducing a comprehensive platform unifying infrastructures
built within the Czech Academy of Sciences, namely by IAP and IAB. This effort
should, in the long-term, make a substantial part of data kept in archaeological
archives accessible and it should become a fundamental e-infrastructure in Czech
archaeology used also as a base for other systems, databases, custom tools and
applications. In the long-term perspective, the following aspects of this (as well as any
other) sustainable infrastructure may be regarded as key elements:
(1) All activities should be anchored within clearly defined theoretical concepts and
models of the past economic, social and cultural processes.
(2) Data models, the methodology of data recording, data management and the dissemination of knowledge and user workflows must be permanently cultivated.
(3) Continuity from previous systems without the loss of any information must be
maintained.

1

Movable cultural monuments are registered within the Central Evidence of Collections (CES) maintained
by the MC CR, which was established under the Act Nr. 122/2000 Coll. – see http://ces.mkcr.cz/. Immovable cultural heritage is centrally recorded by the NHI within the scope of the in-house information platforms. Since 1990s, they have been partly made accessible to the wider public; in particular, records of
listed buildings, conservation areas and their buffer zones in PAGIS (http://gis.up.npu.cz/), and the State
Archaeological List of the CR (SAL), which categorizes the occurrence of archaeologically relevant
situations in the CR. SAL is also incorporated in the created platform of the Information System of
Archaeological Data – ISAD of the NHI (http://isad.npu.cz/).

2

Cf. footnote 1.

211

13 FUTURE VISIONS – FROM INFORMATION SYSTEMS TO A VIRTUAL RESEARCH ENVIRONMENT

Fig. 13.1 Homepage of the AMCR website. Visitors to the website can download the AMCR application, user manual and other information on the AMCR software and project.

(4) The long-term cultivation and continuous updating of technical solutions and
application environment, including a network of ICT specialists in archaeology in
key institutions is a necessity.
(5) The systematic institutional administration of the infrastructures must be guaranteed.
An infrastructure should be created in accordance with the nature of archaeological data with regard to the process of their collection and the valid legislative framework. During the preparation and implementation of the AMCR project all parts of
the existing infrastructures were completely revised. Therefore, the AMCR can
become a central and sustainable platform in the long-term perspective; it would set
national standards and, thus, represent a node in the course of preparation of other
projects. An effort to integrate other existing resources, especially the Internet Database of Archaeological Fieldwork (IDAF, cf. Chapter 3), Archaeological Database of Bohemia
(ADB, evidence of the fieldwork results, cf. Chapter 1) and the Digital Archive of the
IAP (evidence and repository of digital documents, cf. Chapter 4) represents a
fundamental premise. Already at this stage, the goal was also to involve the data
available in the Archive of Aerial Photographs of the IAP (cf. Chapter 5) and to
integrate the database of “archaeological documentation points” from the Prague
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Heritage Reservation (cf. Chapter 6). Data models of the ADB and other IAP databases have been modified and extended so that individual segments form independent logical units interconnected by a network of links. The result is a modular
data structure that can be easily expanded with additional data blocks. The unique
and persistent identification of records allows referencing, creating authority
descriptions and the direct linking of other systems to the AMCR. Metadata is largely
implemented with the use of controlled vocabularies (glossaries) that would make
data consistent; furthermore, it will make it easier to search, sort and browse data. The
descriptive system is reproducible in other applications and facilitates any future
creation of different language versions (cf. Chapter 2).

13.3 TARGET GROUPS: CURRENT AND POTENTIAL USERS
The scattered and unclear state of digital information sources in Czech archaeology has
also had a negative impact on the structure of user communities. To date, the most
significant success has been achieved by the Internet Database of Archaeological Fieldwork (IDAF, cf. Chapter 3), primarily because it provides clear and quick orientation
in ongoing fieldwork for those who are interested in “commercial archaeology”.
Researchers focused on theoretical research and archaeological heritage management have focussed on the Archaeological Database of Bohemia (ADB) and the State
Archaeological List CR (SAL) systems, which are regarded as primary sources of scientific information. The SAL system is more widely used in Moravia than in Bohemia, as
in the territory of Moravia it represents the only available information on archaeological sites and fieldwork. In Bohemia, the ADB application is predominantly used as a
tool for the compulsory transfer of data on the results of fieldwork to the central IAP
repository. Moreover, a number of institutions and individual archaeologists or
students can use particular data blocks for their own research. In principle, however,
neither the SAL nor ADB systems have been fully utilized by the professional
community. This is primarily the result of the fact that both infrastructures were
primarily structured as administration systems, and the data were not ready-made for
analytical work. Another problem of the two databases is their considerable unreliability resulting from the fact that the majority of information was submitted by individual users with a minimum of central control. Thus, research publications based on
this data in the last two decades are not very numerous.3
As far as any future development of archaeological e-infrastructures is concerned,
not only their creation and data collecting but also a cultivation of professional
audiences as their primary users will be important. This goes hand in hand with
providing research infrastructures as widely profiled public services. The AMCR
project has made significant progress in the quality of the data and their accessibility. However, the question is whether these results themselves will be sufficient

3

Cf. Chytráček – Danielisová et al. 2012, esp. 320–325; Demján – Dreslerová subm.; Kolář et al. 2015.
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motivation for the research community in order to actively use the data – which they
helped to create – within the scope of their everyday performance of archaeological
heritage management, research and possibly also other achievements in the field of
museums, popularization and education. The portfolio of activities of each institution
that manages and develops generic infrastructures should therefore include highquality case studies highlighting the basic methodological aspects and analytical
potential of the existing data, demonstrating their value and stressing the possibility
of creating additional peripheral data structures and related tools. A sufficient level
of direct information dissemination (workshops, round tables, active user support)
along with well-organised and clear presentation (websites, user manuals, guides to
good practice, etc.) is also necessary.
Students of archaeology may be seen as a specific part of users of archaeological
e-infrastructures. They should already obtain a complex introduction to various
archaeological infrastructures and information sources during their master’s degree
studies (i.e. in the course of their preparation for independent field data collection).
This introduction should represent a further development of the general methodological knowledge obtained during their undergraduate studies. Currently, archaeology is taught at nine universities in the CR, and the fulfilment of this demand is
becoming a rather difficult task. It is nearly impossible for the professional guarantors
of individual infrastructures to pedagogically cover all college work. A simple solution can be sought in sufficient support of particular scientific supervisors provided
by the institutions operating and developing special information resources. Moreover,
the institutions should also support closer cooperation with universities. Thus, postgraduate archaeology students should already be able to fully and expertly apply basic
electronic information sources in the course of the preparation of their PhD theses.
Reciprocally, students may provide the results of their research as an essential source
for replenishing data in the databases or help in the creation of analytical tools.
While the dissemination and presentation of archaeological information to the
professional community has remained rather limited to date (or adequate to the
possibilities), in the case of the broader professional public it is almost non-existent.
This concerns specialists and students from related fields (e.g. history, archival
sciences, historical geography, etc.), where similar phenomena are targeted
(e.g. demography, anthropology, urban geography, etc.), and disciplines that use
similar methodological and technological procedures (ICT sectors in general). This
enumeration already makes it clear that it is perhaps well beyond the capacity of contemporary Czech archaeology to create a separate communication strategy for each of
these branches. Nevertheless, it is necessary to present archaeological information not
only within narrow professional forums, but also as an integral part of the “digital
humanities”, as a source of data relevant for disciplines studying contemporary
society and its environment, and, last but not least, as a special case of the ICT business.4
4
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This peculiar direction of the digital humanities in the Czech and Slovak archaeological environment is
regularly presented at the conference Computer Support for Archaeology, respectively in its non-periodical
proceedings, cf. Macháček (ed.) 1997; 2008; Kuchařík – Gál – Koštial (eds.) 2010.
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A special category within the broader public is formed by informal (“amateur”)
archaeologists and local historians. It is basically impossible to identify the specific
needs of this audience, as it incorporates both strong personalities that can fully enter
into discussions with professional researchers as well as amateurs whose approach
to the past is more or less literary. Basic information will be directed to that part of the
public through the upcoming website on archaeological electronic information
sources (see below) and it is quite possible that some of these activists would be able
to use the data within the scope of their hobby. Predominantly, these efforts help to
fulfil the role of archaeology as an open public service.
Archaeological data can be also used as part of commercial activities. Potentially,
all property owners and contractors fall within such a category of users. Furthermore, these data are relevant for municipalities, districts, state as well as private
entities in the context of land use and urban planning or creating strategies for the
development of tourism. Additional recipients of information may be any media,
and data on archaeological heritage and in particular on the development of the past
landscape can be applied by commercial companies in the course of the preparation
of educational or entertainment applications, or directly in the development of
specialized archaeological information systems, databases and analytical tools. Even
in these cases, it is necessary to fully exploit the potential of a common online presentation of archaeological data, notably in order to draw attention to their existence and
possible application in the commercial sector, even though it is more plausible that
their own evaluation and application in the context of business and other plans will
be conducted by educated archaeologists.
The most diversified group of users is composed of the general public as a very
heterogeneous group of potential recipients of archaeological data. Currently, there
are several websites in the CR that in various forms5 present archaeological topics to
the general public, even though some of them have raised legitimate concerns.6 However, even these groups should be given appropriate space within a single online
platform. This may become the first step to establishing closer cooperation.

13.4 CONDITIONS FOR FURTHER DEVELOPMENT
13.4.1 Overcoming institutional obstacles and clarification
of the legal environment
The AMCR is being launched at a time which is for several reasons a kind of turning
point in the development of Czech archaeology; the ambition of the AMCR is to
contribute to progressive changes. It is necessary to openly admit that the impact of
medium-term projects usually is, in many ways, rather limited (due to no more

5

http://www.archeologickyatlas.cz; http://www.archeologienadosah.cz/; http://www.stredovek.com.

6

http://www.detektorweb.cz; http://www.lovecpokladu.cz.
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funding after the project finishes, its sustainability depending purely on institutional
resources, the unenforceability of cooperation with non-participating institutions,
etc.), even though the projects were created by the major players in this field.
In connection with the prepared modifications to archaeological legislation7 (the
new national heritage protection bill – the Monument Act – is currently being
prepared, cf. Chapter 3), certain changes in the legal status of some of the existing
infrastructures can be assumed. This is the case with the “register of interventions”
and its conversion into an administrative system used by state authorities, as well as
changes in the flow of compulsorily produced and provided archaeological data. It
is expected that the new legislation will confirm (i) the importance of the fundamental
infrastructures with data on archaeological heritage management as well as research
knowledge; (ii) a clear separation of responsibilities for the basic segments of
archaeological data between the NHI and CAS institutions; (iii) the establishment of
basic responsibilities and obligations of individual organisations working in archaeological heritage management and, consequently; (iv) conditions for the long-term
funding framework of these fundamental e-infrastructures of Czech archaeology.
For a long period of time, the legal framework has preserved an unsatisfactory system of unclear authority and responsibilities of key institutions. Somehow typically for
the Czech political environment, the newly prepared law establishes a system in which
some parts no longer correspond to the assumptions upon which the AMCR system
began to be built four years ago; this fact still has to be dealt with in introducing the
AMCR system into practice. If the recent efforts to redraft the heritage legislation fail
or if the legal provisions will not be sufficient, an urgent task will arise in the mediumterm perspective to initiate further inter-institutional discussions on this topic.

13.4.1 Free development of software and data: Open Source
and Open Access
Among the decisive factors in creating e-infrastructures are, among other things, the
stipulation of licensing terms, the editing of user rights as well as arrangements
applied for the sharing and secondary application of the content. One of the most
important problems hindering the development of existing digital services appears
to be a dependency on particular software providers, their competence to meet the
needs of research infrastructures as well as the long-term sustainability of the
resulting solutions. The application of Open Source concepts can provide an answer
to these as well as other challenges. Software based on the Open Source code is open
both in terms of accessibility and licenses for sharing and changing. Thus, its further
development is independent of the original suppliers and there are no problems
regarding its replication in other systems. The basic principles of Open Source are
summarized in the most commonly used GNU General Public License.8
7

The current regulation dates back to the year 1987 and in principle no longer reflects the current economic
and social situation in the Czech Republic.

8

http://www.gnu.org/licenses/gpl-3.0.txt.
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Data provided within the scope of e-infrastructures are protected in the same way
as the software itself. Currently, Czech archaeology suffers in this respect by a certain
vacuum stemming from (i) the ill-defined relationships between the providers and
the data administrators and (ii) the application of common copyright law protection
instead of specifically defined licensing terms. The general intention is, however, providing the largest possible amount of research data to the general public for use and
distribution in the Open Access mode. This approach manifests itself in an increase
in freely available digital resources. Research data should be understood as a product of public service and their concealing cannot be rationally based, as it only
burdens the academic environment. Most often, licensing conditions are based within
the framework of internationally recognized licenses such as Creative Commons,
which in its CC-BY version allows free data disposal in compliance with providing
the name of the data author/provider.9 Other possibilities also include the mutual
interconnection of digital resources in an online environment in the form of machinereadable links as well as the creation of complex information systems based on the
principle of so-called Linked Data.10 When combined with the Open Access approach,
these solutions are also known by the term of Linked Open Data.
Observance of both principles, namely Open Source and Open Access, has
become a requirement for participation in projects supported by public European
funds (see e.g. conditions of the Horizon 2020 programme).11 Their expansion has led
to streamlining and simplifying the rules valid in the digital environment. Barriers in
access to the results of research projects are gradually disappearing and we can
assume that the further integration, harmonization and standardization of research
data as well as the emergence of new possibilities in the search and exploitation of
digital content will also have a positive effect. Further development of archaeological
e-infrastructures will lead to the direct involvement of IT specialists in scientific projects and, at the same time, the strengthening of similar competencies of professional
archaeological staff will be also supported. We are currently facing a situation in which
information science in archaeology is not only the matter of archaeologists but also
technically-oriented professionals with an interdisciplinary overlap. In a longer
perspective, it will probably become standard procedure to employ software developers in the academic institutions. Moreover, it will be necessary for such specialists to
have direct insight into archaeology and a close mutual cooperation within the scope
of joint multidisciplinary teams. The implementation of the AMCR project has
confirmed the practical necessity of taking, in the shortest possible time frame, all steps
to ensure harmonization of the further development of branch infrastructures with all
the above outlined principles of free software and open access to data, including Linked
Open Data involvement. And, last but not least, all the above-mentioned steps should
be taken into consideration in the course of the preparation of new projects.

9

http://creativecommons.org/licenses/by/4.0/.

10

http://www.w3.org/DesignIssues/LinkedData.html.

11

http://ec.europa.eu/programmes/horizon2020/.
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13.4.2 Standardisation
The integration and interoperability of digital resources requires not only the coordination of the activities of institutions involved in building common information
systems, but also the establishment of long-term existing rules and regulations that
allow orientation within the data and metadata. The aim is to unite the data models
of the related but still independent systems in such a way that the extraction of
information will not require any additional user intervention, but will proceed on a
semiautomatic or fully automated level. To achieve this goal, nationally and mainly
internationally recognized standards need to be applied; their observance helps to
streamline the digital space. The standards can be applied in two ways: either by
building the system directly on the basis of the standard, or by utilizing specific tools
for mapping the data classes into standard forms. Standardization has two aspects:
the formal, described in this chapter, and the content-related, which is addressed
primarily at the level of glossaries and thesauri. Standardization is one of the key
pillars of data integration in heritage management, promoting networking services
and contents that can be very heterogeneous. At the same time, standardization
encourages the creation and growth of catalogue and aggregation services that
combine independently generated data, open up new possibilities for the comparative study of different data sets, and, thanks to uniform semantics, reduce the impact
of language barriers.
As far as national heritage is concerned, the Cultural Heritage International Core
Data Standard for Archaeological Sites and Monuments12 is one of the branch-specific
metadata standards and reference systems, as it defines the descriptive features necessary for the identification and registration of archaeological data. More generally,
the widely used Dublin Core13 can be mentioned, though it was not developed specifically for heritage management but for a general description of digital objects. The
MARC 21 formats used in libraries and bibliographic systems are a well-known
standard. Archaeology is also affected by the INSPIRE European Directive involving
the processing of spatial data; also important is the DOI system of persistent identifiers, which is used for the unique long-term identification of digital objects, including publications. The formal ontological reference model CIDOC-CRM, which
captures on the object-oriented level most aspects of cultural heritage management,
including the building of linked research databases, can be currently designated as
the most advanced and promising cultural heritage standard. Due to its intrinsic
modularity and the use of natural logical relationships between data classes, the
CIDOC-CRM captures data in their full context, significantly simplifies the connecting of subsystems and leads to new possibilities for processing the contents of databases. Last but not least, it is necessary to emphasize its ability to capture both
structural natures and individual events behind the archaeological sources as well
as research in data modelling.
12

http://archives.icom.museum/objectid/heritage/int.html.

13

http://dublincore.org/documents/dces/.
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While the AMCR system was built to include basic components of the abovementioned standards, it will be necessary to establish new procedures for the
mapping of individual schemes within the framework of the planned new API. The
standardization of outputs mainly in the form of machine-readable data represents
a task that requires the further conceptual development of the system. The rapid
spread and efficiency of the CIDOC-CRM reference model shows that in the course
of the development of the branch infrastructures standardization will necessarily
have to come into focus.

13.5 HARVESTING NEW AND THE OPTIMIZATION OF CURRENT
INFORMATION SOURCES
While looking at the complex system and immense volumes of information and
considering the development of digital infrastructures we are inevitably led to
ponder how much information escapes our current scope. Unquestionably, it is a
problem we have tried to solve for years, but it was only the complex approach
and the insight (that could never be achieved in the analogue environment) that
has revealed the wide range of topics whose solution represents a task for the
coming years. These problems were caused by the methods of existing evidence
systems, their historical and regionally conditioned development as well as by the
nature of archaeology, management systems, institutional arrangements of archaeological fieldwork, selective access to the data, division of competences, technical
capabilities, varying funding and other numerous aspects that influence the
creation and management of archaeological archives. Developing the idea of a
unified platform for the collection, description and scientific data evaluation that
would be characterized by high compatibility, connectivity and sustainability is
anchored in an attempt to reduce the information loss rate within archaeological
fieldwork as well as to ensure a stable position for Czech archaeology in an interdisciplinary and international environment. However, this path also envisages the
development of new competencies among archaeologists, notably in the field of
digital resources management.

13.5.1 Branch environment
Despite the abundance of revised data within the AMCR project, it is clear that
one of the basic tasks for the further development of the system represents the
collecting of information on previous archaeological excavations and projects
that have not yet been recorded in the archives of the IAP and IAB. Cooperation
with dozens of researchers to revise the ADB (AMCR) data has clearly shown that
especially excerpts from local museum archives will, in long-term perspective,
significantly supplement the central records, enable the clear identification of
previous field activities and offer a more complete picture of the current state of
research. The nature of the AMCR allows implementation of such a process thanks
219
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to the possibility to complement the missing records in the database directly
through the user application while considering the set of already existing and
revised data.
Not even the IAP archive has been completely utilized yet, despite the fact that the
majority of databases are based on its information. The biggest obstacle represents
high demands on time and funds of such systematization efforts and, thus, it is one
of the main directions that any possible follow-up projects should take. However, if
the fundamental objective of the AMCR is to create a corpus of authority data, the
inclusion of such resources will be absolutely essential and it will create possibilities
for interlinking data, the consolidation of museum collections and the presentation
of research results to the wider public.
However, it is not just old data that escape our records. The digital environment
and the application of new technologies are massively expanding the range of
archaeological data collected. These serve as a point of departure for further research,
the finalizing and recreation of field documentation, the visualization of results, etc.
However, the original data remain – with rare exceptions – unavailable after the fieldwork is over, and as they are often stored in unsuitable conditions, all of this sooner
or later leads to their irreversible loss. If we look at the example of geodetictopographical measurements, we usually find only derived results (plans) in the
excavation reports, but the data, which can be used for a number of purposes (e.g. for
creating digital terrain models), are kept and looked after only sporadically. This may
even lead to repeated activities at the same sites due to the unavailability of the original data. Similar treatment is also given to data derived from geophysical surveys
and scientific analyses, but also to digital photography. In this regard, it is therefore
necessary to set up such a system that is robust, efficient and stable enough to prevent the loss of data by their interconnection on all levels (i.e. primary field data with
the results of subsequent analyses, excavation reports and published outputs). Such
a concept will not only strengthen the chances for verification, but also streamline
scientific work with the ability to reuse existing data.
The theme largely shunned by current e-infrastructures in the CR is the understanding of archaeological funds (“archives”),14 namely field documentation and
movable finds, as an inseparable whole. This task can be achieved only with the help
of the centralized and consistent identification of each of its elements. In spite of the
fact that finds and documentation are stored separately, it is necessary to gradually
set up and implement a system that will ensure the interlinking of both parts of the
fund. All existing infrastructures have disregarded this need so far, and we are
currently in a situation in which the backward reconstruction of field contexts in
many field projects is very difficult if not impossible. Thus, appropriate infrastructural cover of the finds and field documentation must already be available in the
preparatory phase of projects and must accompany the fund throughout the entire
course of its processing well until storage in a collection-making institution. It is
neither possible nor advisable to create an all-encompassing database that would
14
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include all registered entries. On the other hand, it is imperative to create a centralized system for identifying individual fieldwork – a path that the AMCR already
provides (with the concept of the “authority lists” and within their allocated persistent identifiers). It is impossible to continue with the practice of independent institutionally divided records, where the same fieldwork event may appear under
different identifiers and with different descriptions. In this regard, the AMCR represents an appropriate coordination platform. It should be taken into account whenever
expanding tools for recording archaeological funds, because only the AMCR can
work as an “authority list” of archaeological fieldwork projects and their results. The
above-described tasks require strengthening of the coordinating role of responsible
institutions (especially the IAP and IAB) and their direct involvement in the preparation of new archaeological infrastructures and potential optimization of the
existing ones.

13.5.2 Interdisciplinary environment
The contextualisation through data and resources built on alternative source evidence
is a task that is as equally important as the collection of old and the creation of new
archaeological data. Written historical records of a narrative or official nature
describing independently from archaeological evidence the past landscape as well
as the distribution of human activity areas, represent a natural source of information
that have not been significantly and systematically exploited in the CR so far. A significant amount of critical editions of historical documents that have been published
already for over two centuries and that have covered most relevant sources for the
territory of the CR (especially for the earlier part of the Middle Ages) may serve as a
good starting point to meet such a goal. The problem with this group of sources lies,
of course, in the different level of editorial practice and editorial apparatus (e.g. local
and data indexes, etc.) and the almost complete absence of efforts to present the data
in a spatial manner. In this regard, it is necessary to perform a great deal of methodological work that will be followed up by a demanding retrieval of structured data
from various sources.
The mass emergence of registration sources at the turn of the Middle Ages and the
Early Modern Period enables the systematic mapping of the post-medieval landscape15 development that was until recently mostly neglected by archaeology and,
thus, we are lacking systematically collected archaeological data. To a certain extent,
this data can be substituted by various registers, in particular the earliest mappings
that were created for the area of the Austrian monarchy in the second half of the 18th
century. Other cartographic records, albeit solitary, are also of vital importance.
Currently, the key historical mappings are published on the internet16 and are partly
15

These sources and their future potential are mainly characterized by Chodějovská – Semotanová –
Šimůnek 2015, esp. 24-27.

16

For the Military Surveys, cf. http://oldmaps.geolab.cz/; the earliest so-called Stable Cadastre with a map
apparatus is published at http://archivnimapy.cuzk.cz/.
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also accessible through Web Map Services. Virtual collections of other old maps are
also available (Talich et al. 2013).17 What is missing, however, is a methodology and
tool for the categorization of the map features as well as the vectorization of the
contained information, which could become an internal part of a larger e-infrastructure suitable for the multi-source description of past landscapes (Fig. 13.2).
Traces of the historical development of cultural landscapes are even included,
though often left unrecognized, in modern cartographic works or other geographical data (e.g. in aerial laser mapping, special maps of the natural environment, etc.).
Therefore, this data, currently freely available,18 should at least be integrated as a
background into the archaeological VREs and, moreover, the analytical potential of
methods and tools that could further develop the geoinformatic disciplines should
not be overlooked.19 As with historical cartographic works, it is necessary to focus
on feature identification and description methodology; this task can be based, for
example, on the existing database of historical buildings managed by the NHI.20
Current archaeology uses a whole spectrum of scientific methods for understanding movable finds. Such data acquisition represents a considerable part of the
budget of contemporary archaeology. Nevertheless, we are lacking any central
recordkeeping system as well as a strategy for the long-term archiving of the results.
Solving this problem probably represents one of the most difficult tasks in present
archaeology and heritage management in the CR, as: (1) the production, gathering,
recording and archiving of the data is neither obligatory nor treated by any rules or
laws;21 (2) until the launching of the AMCR there has been no authoritative database
of fieldwork activities that could even be used for data referencing; (3) there is no
public system of movable artefact identifiers; and (4) relevant natural science data
are even being collected outside the archaeological fieldwork and surveys, for
example in the course of research on existing historical buildings, etc. Therefore, it is
necessary to initiate a discussion aimed at the specification of which scientific analyses can be captured only in the form of metadata and which can be helpful to record
including the resulting expert data itself (typically, the exact chronometric methods).22

13.5.3 Inter-regional and international cooperation
If a unified infrastructure is to be addressed here, one cannot focus solely on harmonizing the different data resources, but also on the unification of the environment on the
national and international level. The AMCR has been created as an infrastructure for the
17

http://bulletin.skipcr.cz/prezentace/archivy-2013/Talich.pdf.

18

E.g. http://geoportal.cuzk.cz/; for the Prague area, mainly http://www.geoportalpraha.cz/.

19

See e.g. Ďuračiová et al. 2013.

20

Cf. footnote 1.

21

Only the largest organisations such as the Institutes of Archaeology CAS have in-house regulations
concerning this issue.

22

Pilot projects in this area include the Integrated Information System of Archaeological Sources of Prague,
cf. Chapter 6 in this volume.
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entire territory of the CR, and its launching into full operation is planned simultaneously
in both parts of the CR managed by the IAP and IAB. Thus, the newly emerging data will
be fully comparable. Because the IAB archives have not yet been fully digitized, the
processing of these resources in this way ranks as a task of primary importance.
Due to the rather confusing environment of existing national e-infrastructures,
there have so far been only limited possibilities for the involvement of transnational
infrastructure projects directly related not only to archaeology but also to the wider
sphere of digital humanities and digital culture heritage in general. The integration
of European digital space is now a widely supported topic that has been behind a
number of projects and that opens up new possibilities for funding the further development of e-infrastructures. The basic prerequisite for participation in international
projects is the comprehensibility of the national infrastructures for the international
audience. Due to the unification of the data model, unambiguous index description as
well as unification of the resources available, the AMCR will continue to act as an
equal partner in the preparation of multinational infrastructures. Currently, the IAP is
involved in the Working Group for Archaeological Archives at the European Archaeological Council (EAC);23 it also cooperates with the ARIADNE project consortium
integrating European archaeological digital resources24 and has participated in other
European projects (e.g. ARCHES). The most current challenge is to overcome language
barriers by creating the AMCR versions in foreign languages (both at the application
and thesauri levels) and the linking of its data with other service providers, in particular through the use of e-infrastructures in the course of creating a single European
VRE as well as complex information systems. The emergence of indexing and aggregation services (e.g. EUROPEANA)25 or the basic support infrastructures providing
data storage, persistent identification, user access controls, etc., are among the current
trends. Even though the creation of real VRE is still at its beginning, we can very soon
expect the emergence of systems overcoming national and branch barriers, which
requires the active and close coordination of similar initiatives.

13.6 COURSES FOR FURTHER DEVELOPMENT
With the exception of securing the infrastructure itself, system management and
data collection, it is crucial for any further development to offer utilities that will be
helpful (1) in the course of theoretical research; (2) as methodological and practical
support for archaeological data collection; and (3) as an efficient tool for data analysis. The fulfilment of these tasks is an ongoing and never-ending process that will
actually react to the needs of the target groups and ideally also anticipate them as
well as the needs of professional environment as a whole.

23

http://archaeologydataservice.ac.uk/arches/.

24

http://www.ariadne-infrastructure.eu/.

25

http://www.europeana.eu/.
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At the theoretical level it is necessary to further develop the idea of the landscape
as an area given meaning in the course of human activities (landscape as “an environment with purpose”, a complex artefact: Kuna et al. 2015, 10-17). The landscape can
be seen as a set of chronologically and spatially overlapping areas (i.e. artefacts) which
underwent dynamic development and the static reflections of which are depicted in
various categories of sources. The existing evidence, including the AMCR, is primarily based on collecting these static images. If we wish to understand the landscape’s
past dynamics, it is necessary to model these processes on the basis of acquired data.
The resulting models have to again undergo further critical discussion. To reach viable
models we have to agree on the basic concepts and to modify the existing infrastructures to match their applications. Thus, we see three basic directions for further
development that are complementary and validate each other. They are as follows:
(1) The creation and application of a common data model for sciences studying the
past landscapes (archaeology, history, historical geography, etc.) that will allow
fundamental syntheses of data independently of the source category. This data
may be linked by their temporal as well as spatial context. Furthermore, the
derived (interpretive) and the original (material) component of data must be clearly
identifiable, and the approach has to be sufficiently flexible at the level of data
input as well as their extraction (in this respect, the application of the conceptual
CIDOC-CRM model seems to be entirely ideal). It is theoretically possible to use
this method to overcome conceptual differences between prehistoric archaeology
and archaeology of the historic periods as well as to gradually move away from
the current regionalization, fragmentation of sources and language barriers.26

26

We can follow specific projects conducted by e.g. Universität Wien, Institut für Urgeschichte und historische Archäologie (cf. http://www.openatlas.eu/).

Fig. 13.2 Digital cartographic sources offer ample possibilities for historical and archaeological
surveys and, if provided through the internet, a chance for a wide involvement of professionals,
students and volunteers. For example, the troubled history of a German village in the Šumava Mts.
(Bohemian Forest; south Bohemia) can be read from just a couple of digital maps recently made
available on the web: (i) “Obligatory Imperial Copies“ of the Stable Cadastre (1837 and following,
top); (ii) an aerial topographic photograph from 1949 (central) and an airborne laser scan from 2013
(bottom). The village of “Fürstenhut” (today Knížecí Pláně) was founded at the end of the 18th
century as a woodcutters’ settlement. In spite of the difficult living conditions (over 1,000 metres ASL),
the village flourished and was soon inhabited by more than 500 people. A wooden church stood there
in 1837 (yellow on the map) and a new stone church was built in the 1860s while the map was still in
use (red building). At that time, the landscape was still not divided by field boundaries because of the
restrictions placed on tenants by their landlord. Paradoxically, the subsequent boom in the village is
illustrated by the aerial photograph from the mid-20th century: the village was already empty at that
time, as its population had been deported to Germany in 1946 as a consequence of WWII. After the
area became a military border zone in 1950s, all village structures (with the exception of strong field
boundaries) were destroyed and levelled, a situation evident in the recent laser scan (cf. Kuna et al.
2015, 153-159).
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(2) The application of archaeological remote sensing (ARS)27 as a source of new
information on the past landscape. This is not possible, however, without the full
integration of the sub-components of ARS, even on the level of infrastructures.
As the ARS data may represent the only picture of the past landscape features
that we will ever have, their long-term systematic evidence is of paramount
significance and has a substantial impact on our perception of the past (cf. the
Historic Landscape Characterisation project of the English Heritage).28 Even the problem of “site” definition can be included within this topic, as it is no longer
possible to understand “sites” as discrete entities in the landscape. On the
contrary, it is necessary to redefine evidence units that apply to large structures in
the landscape as also being direct products of human activities (e.g. clusters of
ancient tracks, land divisions, field systems, etc.). These features form logical parts
of the past “components” and settlement areas (see Chapter 2).
(3) The creation of tools for predictive modelling, which must be based on a set of
complex criteria, respecting the nature of archaeological data (transformation
processes, the process of their collection, etc.). The results should be comprehensible even for researchers who were not involved in a particular model. The
creation of a sufficiently reliable predictive map for the CR and its further use in
archaeological practice is a medium-term goal.
However, neither of these approaches can be meaningfully applied without
enough quality data collected by a uniform method. Data acquisition is timeconsuming and the most personnel demanding phase of building an archaeological
infrastructure. Thus, it cannot be assumed that one organisation or any of its
working groups will be able to consistently cover this activity institutionally or even
just within the scope of short-term projects. The temporary suspension or interruption of data collection will always cause a gap in their consistency, and its reverse
filling is usually very difficult. For this reason, it is necessary to lay the weight of data
acquisition upon the whole community of users (data consumers), i.e. to apply a kind
of crowdsourcing principle.
In the community of effective field archaeologists, the principle of crowdsourcing (“content-creation community”) has gradually managed to be implemented for
the collection of structured data since the 1960s (at first, through the proceedings of
Excavations in Bohemia). The AMCR follows in this trend, in a similar manner as its
extension for the Prague Heritage Reservation. However, the concept should be
extended to cover other areas, especially considering the huge increase in data
collected by the uncoordinated application of the ARS, the need to process the as yet
non-digitized lists and surveys (published and unpublished as well) and the need to
initiate intensive cooperation in the integration of interdisciplinary data (see above).

27

It covers a wide range of methods from aerial photographs, remote sensing and airborne laser scanning
to geophysical surveys.

28

https://historicengland.org.uk/research/approaches/research-methods/characterisation-2/.
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Data sharing by the whole community also represents an extremely valuable
opportunity to professionally engage amateur archaeologists, mainly the users of
metal detectors. Tens of thousands of individuals all over the country have probably
been collecting artefacts for years, although standing on the edge (or rather beyond)
of current as well as upcoming legislation. Archaeological finds discovered in this
way have the potential to create unexpected alternative evidence of past human
activities in the landscape as well as a corpus of valuable cultural-historical artefacts.
The dismissive practice of the majority of professional archaeologists and the
unwillingness or inability of lawmakers in the past decades to find a viable practical
and legal solution to the problem of metal detector hunters has led to the closure of
this community and its distinctive development outside official archaeological structures. This development culminated in 2014 with the emergence of a mobile phone
application capable of off-line and cloud-based data collection on the finds made
with metal detectors. This application can include photographs and geographical
coordinates and was developed without any involvement of professional archaeological institutions or archaeologists. Within the framework of Central European
archaeological information resources, this represents an isolated case. However, in
the future it will be desirable – after resolving all legal issues and particularly the
issue of the validation of acquired data – to integrate the results of this private project into the professional public e-infrastructures. The principles of such an extension
have already been defined in the AMCR, which will allow centralized data collection, their description and publication (cf. Chapter 2, Fig. 2.6).
Contemporary Western society is often characterized as “informational”. The ability to work with data is now becoming a part of general human skills and, thus, we
can rightfully expect future further improvement in this field across the whole population. Therefore, now is also an opportune moment for the development and cultivation of the data management in archaeology. In the first phase, it will be
appropriate to provide professional archaeologists with illustrative examples and
guides to good practice to help them understand the complexity of the task of
obtaining and the long-term maintenance of reliable data on archaeological heritage.30
Increasing the efficiency and standardization of primary and secondary documentation (field documentation, movable as well as immovable finds, excavation
reports, etc.) and its linking with tertiary documentation (archaeological infrastructures, publication outputs, etc.) should represent the focal points of the second phase.
The expected contribution of it is evident, as it: (i) reduces the risk of the decomposition of information between the specific levels of documentation; (ii) facilitates
or even allows the processing of information from a variety of field projects. The
principles of this process have not yet been exhaustively determined (it could be
accomplished, e.g. by a decree of the Ministry of Culture CR). However, it is already
possible to produce and freely distribute (e.g. via a web portal on archaeological
29

A freeware multi-platform application for mobile devices Archeomapp was developed by the Archeus DW
company (http://www.archemapp.cz).

30

For basic principles, see e.g. Perrin et al. 2014.
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e-infrastructures) standardized forms and data models. Authors of data
models of the general infrastructures should be involved in this goal along with fieldwork specialists to ensure the maximum interconnection of key entities and indexes
and, on the other hand, modularity as well as flexibility allowing the adaption of the
evidence to specific conditions of individual fieldwork.
The third phase should be the education of the infrastructure users so that the
provided tools can become general practice and the users can competently apply
them. Furthermore, communication in the course of data collection and the development of applications in accordance with user’s needs can be strengthened by the
intensification of the connection between providers (administrators) and users. Only
then can the products of fundamental research become of true value, e.g. in the form
of a corpus of pre-processed data ready for further analyses or a set of tools for users’
research projects. It is of paramount importance to focus in particular on the reduction of redundant activities that researchers are forced to perform today and that can
be automated or performed only once on a central basis.
Last but not least, it is important to mention the issue of the presentation of
outputs of archaeological e-infrastructures. In the current state of knowledge, it is
necessary to transform all communication to the online environment so that this
multilateral and multi-directional communication can find its basic anchor. The
current Czech infrastructures will be presented through a unified information
portal, which will also serve as a guide when trying to find your way in provided
services and as a place for visually attractive as well as easily understandable
presentations of data, e.g. in the form of automatically generated maps of settlement
based on the AMCR. It will contain basic as well as detailed characteristics of individual sources of information, correct metadata description and license conditions
for use, including a reference to the holder of property rights. The aim may not be the
unification of the access to infrastructure itself, but rather providing a starting point
able to attract different groups of users and offering them the desired information
(including any additional equipment, tools, manuals, standard forms, etc.). In this
regard, the pilot project is currently gaining its momentum in the IAP and IAB
(Fig. 13.3).31

13.7 CONCLUSIONS
Whether the development of the AMCR and other archaeological infrastructures will
take any of the outlined directions or not, it is necessary to repay the debt resulting
from the underestimation of this sphere of archaeology in the long-term perspective.
Currently, the key task represents the effective involvement of users. If we really want
to talk about the provision of services within the framework of archaeological VREs,
users must be seen as an integral part of them and must, therefore, be given the same
31
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Fig. 13.3 The Map module of the Archaeology Online web portal. The “heat map” (on the left)
displays data from selected databases according to the timeline and site type queries (right).

attention as system administration, technical solutions and the contained data. Practice has clearly shown that addressing such crucial tasks in the CR cannot be carried
out within the current arrangement of decentralized data management. Thus, the
formation of a coordination platform in the form of a working group, where representatives of the main institutions and projects will take part, must be initiated. Such
a working group should disseminate information about the current state as well as
planned developments in the field of archaeological informatics. Moreover, it can act
as a spokesperson representing the archaeological infrastructures as a whole to not
only state administration and other humanities, but mainly to the wider archaeological environment and educational institutions. It should also be a partner on the
international level and serve as a medium for the transfer of appropriate models,
ideas and standards that will be actively sought after through participation in relevant international fora.
Unlike a special-purpose information system, the creation of infrastructures is
only meaningful in the long-term perspective. This aspect should also be reflected in
the significance given to such task in the evaluation of professional institutions
engaged both in theoretical and applied research (i.e. heritage management in the
case of archaeology). On the other hand, research infrastructures need to be understood as an integral and necessary part of the cycle of scientific cognition, not as its
alternative. They are a welcome tool, not a goal in and of themselves.
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