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SERBIAN ARCHAEOLOGY IN DIGITAL ERA
—THE STATE OF THE ART

ABSTRACT

The paper gives an overview of cultural heritage digitization in the Republic of Serbia. Ever since
1990-ties, there have been various attempts to digitize parts of Serbia s cultural heritage. These includ-
ed both artefacts kept at various museums or data gained during specific archaeological excavations.
However, those attempts were conducted as isolated cases. In recent years, digitization of cultural
heritage has become an imperative for all of the institutions that deal with it. This is why there are
attempts to establish a strategy at the national level and implement it throughout the country. Although
the goal is to digitize Serbian cultural heritage, special attention needs to be paid to accessibility, since
digitized data are easy to misuse. Further on, over-digitization should also be prevented. Therefore,
it is necessary to define how, why and to what extent pieces of cultural heritage need to be digitized.

KEYWORDS: ARCHAEOLOGY, SERBIA, DIGITIZATION, DIGITAL, DATA, REGULATION,
ARTEFACT, OVERVIEW.

ital transformation of the protecting institutions.

INTRODUCTION

This overview aims to assist all the researchers

This paper deals with identifying existing re- interested in comprehending the existing state of

search and projects about digitization and elec- the art and to highlight potential challenges, as

tronic management of archaeological heritage well as potentials for future research in the area of

and protective institutions in Serbia (by the term managing cultural heritage.
In accordance with “The Law on Cultural Heri-
tage” (Cimyx0enu niacauk PC, 71/1994) and “The

Law of acceptance of the European Convention

“cultural heritage institutions” the authors refer to
museums, archives, libraries and institutes for the

protection of cultural monuments). Paper deals

with the period from introducing computer tech- fof Protection of Cultural Heritage” (Cryx6eru

nology and information systems into the protec- 1actuk PC, 42/2009) in this paper, the term “ar-

tive institutions in Serbia during the late eighties ~chaeological heritage” includes archaeological

of the 20" century until recent efforts of the Serbi- research and excavations, archaeological sites,

an Ministry of Culture and Information to regulate archaeological artefacts and archaeological doc-

processes of digitizing cultural heritage and dig- Wmentation. According to ,,The Law on Cultural
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Heritage®, archaeological heritage, most of all
archaeological sites, can be categorized as estab-
lished cultural property (established by the gov-
ernment of the Republic of Serbia) or as real es-
tate enjoying prior protection (established by the
Institute for Protection of Cultural Monuments)
(Cmryx6enn rmacauk PC, 71/1994), regarding the
fact that processes for the acknowledgement of
cultural heritage is often rather long-lasting.! Fur-
ther on, in the Republic of Serbia, archaeological
research and excavations can only be conducted
by institutions specialized in protection (institutes
for protection of cultural monuments and muse-
ums)? and scientific institutions (faculties and in-
stitutes),® both with the approval of the Ministry
of Culture and Information (Ibid.; “Request Form
Template for archaeological excavations and re-
search,” 2020). Finally, the process of document-
ing archaeological heritage is regulated by law.*
In May 2020, the new regulation on document-
ing was accepted, regarding archaeological ex-
cavations and research (Cmyx06enu rmacuuk PC,
67/2020). It can be concluded that managing ar-
chaeological heritage in the Republic of Serbia is
conducted by the government and its departments®

1 It is stated for example that in Serbia there are more than
20.000 archaeological sites (Crnobrnja, 2019). However,
in the priod from 1948 until present time, only 194 have
been recorded (see Central Register of Archaeological
Sites in Republic of Serbia); eleven of them were catego-
rized as cultural heritage of great importance and tweny-
five as cultural heritage of big importance (see Immovable
Cultural Property - IMP).

2 There are one Central Institute for Protection of Cultural
Monuments (at the national level) and thirteen Regional
Institutes for Protection of Cultural Monuments (two at
the provincial level, two at the city level and nine at the
regional level) (see Dra¢a Muntean, ibid; Network of In-
stitutes in Serbia), as well as Cultural Heritage Museums.

3 There is the Institute of Archaeology of the Serbian
Academy of Sciences and Arts and Department of Archae-
ology at the Faculty of Philosophy, University of Belgrade.

4 See e. g. “The Law on Cultural Heritage (1994) or Rules
on the forms for documents kept on archaeological exca-
vation and research (2006).

5 It is managed at three different levels: state (e.g. Minis-
try of Culture and Information, Sector for Cultural Heri-
tage Protection), provincial (e.g., Provincial Institutes for
Protection of Cultural Monuments, Provincial Secretariat
for Culture and Public Information) and local level (e.g.,

and mostly financed from the state budget.6 At
one hand, this means stability and security, but on
the other hand, lack of autonomy” (Dragicevic-
Sesi¢ 2018: 78).

The focus of this paper is digitization and elec-
tronic management of archaeological heritage in
the Republic of Serbia. The new regulation on
documenting archaeological research prescribes
that documenting should be conducted electron-
ically, within a unique information system for
keeping incorporated archaeological documenta-
tion (Ciryx6enu racauk PC, 67/2020) that should
be secured by the Ministry of Culture and Infor-
mation in order to “incorporate data and informa-
tion accessibility for institutions of protection and
other state institutions” (Ciyx0enu rmacauk PC,
76/2018). Although these regulations are rather
new and until recently, it was expected that archae-
ological documentation should be kept on physical
forms in the shape of cards and sheets exclusively
(Ciryxx06enun tmacauk PC, 102/2006), the authors
tend to show that the idea of digitization and elec-
tronic management of archaeological heritage in
Serbia is several decades old and they also want to
identify efforts in its conducting.

Digitization of cultural heritage is a relative-
ly new field of research and due to its dynamic
development there is still no general definition
(Ognjanovi¢ 2019). Since in its early develop-
ing phases it was technologically determined
and conditioned, it was regarded exclusively as

regional and local government / museums / institutes)
(Drac¢a Muntean, ibid).

6 In Serbia, funding projects in the field of cultural her-
itage “can be divided into three subgroups: budgetary
financing, financing from the European pre-accession
funds and financing through the private sector, corporate
philanthropy and corporate social responsibility” (Draca
Muntean, n.d.). It is estimated that protecting institutions
in Serbia “get more than 90% of the funding from the Min-
istry” (Cvijeti¢anin cited in Dragi¢evi¢-Sesi¢, 2018, 78),
out of which 50% goes on salaries and mere functioning
of institutions (Ibid.). When it comes to archaeological
research in Serbia, an information has been revealed that
in the period from 2018 until 2020, some 11% of the total
budget of the Ministray of Culture and Information has
been assigned for protection of cultural heritage (Ministry
of Culture and Information of the RS, August 28", 2020).
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a converting process of analogue contents into
their digital form, into a row of zeros and aces
that could be recognized by a PC (Hughes 2004:
4). In the meantime, it overgrew technical issues
of converting and it became a complex procedure
of managing cultural heritage in a technological
environment, encompassing philosophical, social,
cultural and economic aspects and consequences
(Manzuch 2005: 37). With regard to the choice
of objectives, technologies, standards or funding
models, this process varies from organization to
organization, from country to country. When it
comes to the Republic of Serbia, it is defined as
a comprehensive procedure for managing cul-
tural heritage in the digital environment, which
includes, but is not limited to, translation from
analogue to digital form; establishing a metadata
system and a description of digitized and digital
material; development of tools, electronic cata-
logues and information systems and long-term
preservation, presentation and providing access to
data (Ognjanovi¢ 2019). This procedure is recog-
nized as part of a complex system of preservation
and management of cultural heritage in cultural
heritage institutions in Serbia (Ognjanovi¢ 2019).

The rest of the paper is structured as follows:
Part 2 reveals an overview of information system
development within protecting institutions (cul-
tural heritage institutions) in Serbia. Part 3 shows
a brief history of digitizing cultural heritage in
Serbia. Part 4 deals with the issue of regulating
digitizing processes in protecting institutions in
Serbia. Part 5 includes a conclusion.

OVERVIEW OF CULTURAL (ARCHAEO-
LOGICAL) HERITAGE INFORMATION
SYSTEMS IN SERBIA

The main activities of the cultural heritage
institutions in Serbia include documenting and
preserving cultural heritage (“Law on Culture,”
2009). Documenting is understood as “an orga-
nized process of recording information possessed

and emitted by objects and units of heritage” (Ma-
roevi¢ 1993: 190). Numerous information lan-
guages and systems for analyzing, indexing and
storing information have been established so far,
with “the goal of their subsequent successful lo-
cating, transfer and exchange” (Crv¢anin 1983:
9). Development and wider use of personal com-
puters in the 1990s transformed the environment
in which data is created, searched, interpreted and
stored, hence the need emerged for simpler prac-
tices of documenting.

In the Republic of Serbia,” there is a de-
cades-long practice of documenting cultural her-
itage in an electronic environment, but the chal-
lenge is to monitor continuity of its development
because research on this subject varies from area
to area.® Apparently, activities on the development
of Scientific and Technological Information Sys-
tem of Serbia (SNTIS) in the early 1990s gave im-
petus to the development of centralized computer
networks, information systems and national data-
bases.” In order to identify information systems

7 It should be borne in mind that in the period up to 1992
the Republic of Serbia was part of the Socialist Federal
Republic of Yugoslavia, from 1992 to 2003 part of the
Federal Republic of Yugoslavia, from 2003 to 2006 part of
the State Union of Serbia and Montenegro, and since 2006
an independent state, as the Republic of Serbia.

8 There are detailed historical reviews of the automatization
process in the field of library science in Serbia (see, among
others, Kosanovi¢ 1996; Trtovac 2017). However, the au-
thors could not find similar historical reviews related to
automatization and digitization in the field of archaeology.

9 The Strategy of the System of Scientific and Technolog-
ical Information of Serbia (SNTIS), adopted in 1991, was
derived from the concept of the Scientific and Technolog-
ical Information System of Yugoslavia (SNT1J) presented
in 1987, as well as the accompanying analysis published
in 1988 (see “The system of scientific and technological
information of Yugoslavia: a feasibility study”, 1988).
Unlike SNTIJ, that aimed at centralizing development and
construction of a homogeneous computer network with a
single central “host”, SNTIS was conceived as a distrib-
uted information system that “should connect academic
and other scientific research through appropriate computer
network and documentation organizations and enable con-
nection with similar systems and networks in the world”
(Lazarevi¢ 1996, 1) Therefore, SNTIS, as a set of a number
of local networks and subsystems with a single physical
computer-communication network based on public PTT
traffic, was supposed to enable each organization to be-
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used in cultural heritage institutions in Serbia in
the period from 1987 to 2018, Chart 1 provides
an overview of the most widely used systems
with an emphasis on institutions responsible for
management and preservation of archaeological
documentation and heritage. (It should be kept
in mind that in 2018 a special law was issued in
Serbia obliging these institutions to implement
specific information systems. This issue is fur-
ther discussed in Section 4.) According to the data
given in Table 1 and regarding development of
information systems within Serbian institutions
for protection, four phases can be identified. The
first phase includes the period from 1987 to 1995.
During this phase, initial strategies about imple-
menting information systems were developed,
while institutions form protections (mostly librar-
ies) cooperated with software companies and de-
veloped and introduced some aspects of informa-
tion systems based on DOS and Unix operating
systems (Fig. 1). Unfortunately, due to the lack
of means for purchasing equipment, the lack of
support, educated experts and quick technologi-
cal development, these solutions did not last very
long. During the next phase, from 1995 to 2000,
the awareness of information systems’ importance
grew bigger. This is why apart from libraries, also
museums, archives and institutes for protection of
cultural heritage sought cooperation with software
companies or scientific institutions and developed
and tested pilot systems based on Windows/Linux
operating systems. Just like in the previous phase,
the main challenges of this phase included lack
of understanding from the leading positions, the
lack of equipment and educated experts and inca-
pability of exchanging data. The following period
from 2000 to 2018 is marked with upgrading the
existing and developing new solutions, as well
as orientating towards Web operating systems.
However, although the focus lied on achieving
uniformity, there was no coordinating mechanism
and this is why the implemented systems differ re-

come part of it and to define and realize its own role in
it, in accordance with general development plans (/bid.).

garding applied technologies and standards. This
is why the Ministry of Culture and Information
is trying to establish regulations about informa-
tion systems within institutions of protection, thus
marking the beginning of a new phase (about this
see Part 4). Table 1 also shows that the Institute
of Archaeology SASA was the only institution
that considered specialized information systems
in archaeology, although these considerations re-
mained at the level of pilot projects.

OVERVIEW OF CULTURAL (AR-
CHAEOLOGICAL) HERITAGE
DIGITIZATION IN SERBIA

The wider use of personal computers, global
computer network and Web browsers have given
impetus to development of digitization of cultur-
al heritage in Europe and therefore also Serbia.
The earliest attempts in this field were made in the
mid-1990s (Ognjanovi¢ 2019). When it comes to
digitization of archaeological heritage, apart from
pioneering models of electronic archaeological
databases (Kora¢ 1994), one needs to mention the
project PANDORA implemented in 1995-1996
in cooperation with the Institute of Archaeology
SANU and the Mathematical Institute SANU.
This project is considered the first one in digiti-
zation of cultural heritage in Serbia (Mijajlovié
2002: 12) and its goal was to create a prototype of
an expert system for dating archaeological mate-
rial based on digitization of available archaeolog-
ical sources (Kora¢ 2006b: 119). It was inspired
by similar systems in the field of medicine (i.e.
MYCIN expert system) and despite the fact that
it was not fully implemented (Radio Television
of Serbia, November 2019), it gave a boost to the
wider use of new technologies in the field of cul-
ture. Thus, for instance, the next endeavour of the
Institute of Archaeology SANU and Mathemat-
ical Institute SANU was digitization of selected
collections of the Belgrade City Museum and
the storage of digitized content on optical discs
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Chart 1 Overview of information system in institutions for protection (1987-2018).

Year Title Institution Technology Users
Library
Information [ATLASS software platform;
System (BIS) Institute of homogeneous computer | Up until 1992, around 30
of Scientific- . network of VAX-Digital libraries in Serbia were
) Information . . .
Technological . . computers; centralized included in the system
. Science Maribor .
Information (1ZUM) databases; UNIMARC of mutual cataloguing.
System of format (Lazarevi¢ 1996: 2;| (Trtovac 2017: 105-107)
1987 Yugoslavia Trtovac 2017: 105)
(SNTL))
Library
Information Belgrade City BIBLI.S compu.ter program; o
System of the Library Enereodatal Xenix operating system Belgrade City Library
Belgrade City Ty neig (Petrovi¢ 2002: 190)
Library
Institute of
Archaeology of the
Information Serbian Academy
1989 System for of Sciences and
Archacology (ISA)| Arts (SASA)
(Kora¢ 1991b:
287)
Li . LIBNET t
1brary Belgrade City corr.lpu °
Information . program; Clipper
Library . . .
System of the programming language; Belgrade City Library
. OSA computer .
Belgrade City engineerin MS-DOS operating system
Library £ £ (Petrovié 2002: 190)
1991
Proposal for Institute of Online Bulletin Board
application Archaeology System
AGORA BBS SASA (Kora¢ 1991a: 31-41)
Archaeological Institute of . .
1 ; MS-D
1994 database model Archaeology C lpspz;m ?Kogi cl)ggzgtlng
proposal SASA v
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institutions led
by the Faculty of

A group of

Software System based
on CDS / ISIS program
developed by UNESCO;
programming language C;

BISIS v1.0 Library

lat

Until 2019, this system, i.e.
its improved versions (the

5) were used in 33 public
libraries at the territory

est version is version

1996

Library subsystem Natural Sciences
SNTIS and Mathematics database db Vista; operating| of the Republic of Serbia.
of the University syster.ns UNIX, DOS, VMS,| (“Libraries in the BISIS
of Novi Sad Windows; UNIMARC System,” n.d.)
format. (Lazarevi¢ 1996:
6-8)

Even though the first
proposal was in 1993, out
of eleven SINS modules,
only two were established

Information Republic Institute . in 1996 ~ records of cultural
System of Cultural| for the Protection Alphanumeric User monuments and records
Interface of exports of movable
Monuments of Cultural (Temerinski 2002: 52) | cultural property. Since the
(SINS) Monuments ' i .
system used alphanumeric
user interface, it was soon
replaced by new proposal
in 1999. (Temerinski 2002:
52-53)
Museum Clipper programming
Information language; MS-DOS A total of 46 museums on
System of . operating system; Museum | the territory of RS were
Serbia (MISS): Nat'lonal Museum Documentation Association| included until 2009, when
Information in Belgrade (MDA) standard for this system ceased to be
subsystem Central museum object information| used (Gavrilovi¢ 2015: 2).
Registry (CR) (Gavrilovi¢ 2015: 2)

1999

Proposal for
application of

Institute of
Archaeology

SASA Management Systems
SUPERBASE for | . gemen” Sy
. National Museum (Kora¢, 1999).
Archaeologists . y
in Pozarevac

Windows-based Database

Proposals for an
Electronic
Documentation
Center (DEC)

of Cultural
Monuments

Republic Institute
for the Protection

MS Access

The idea to create a Web

based Information System

was partialy established
in 2001, as Data Base of
Conditions and Protective
Measures of Monuments
Sites was implemented
(Temerinski 2002: 53).
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Integrated museum

Historical Museum

IMUS software program;

Museum Documentation
Association (MDA)

standard for museum object

Since 2007, this system
has been jointly developed
by the Historical Museum
of Serbia and the Museum

of Vojvodina, and until

Monuments of the
City of Novi Sad

2002
00 information system of Serbia information, Spectrum, 2018, this system, i.e. its
CIDOC CRM Reference | improved versions were
model (Bojkovi¢ 2016: 52;( used by 32 museums or
Vuliki¢ 2018). 34% of museums in Serbia
(Vuliki¢ 2018).
COBISS software platform
developed by IZUM in
[National Library off 1991 as the successor to In 2020, a total of 223
Serbia ATLASS; COBISS.net libraries in Serbia are
2003 Virtual Library of [The Matica Srpska] network; COBISS.SR |included in this system, i.e.
Serbia (VBS) Library mutual catalogue; COBIB. | in its improved versions.
Svetozar Markovi¢|SR database; formats based (“COBISS.Net in
University Library| on UNIMARC format numbers,” 2019)
(“COBISS Platform,”
2016).
National Museum | MS SQL Server 2008
Museum in Belgrade 12 relational database, .
. « . Used by 33 museums in
Information Software Microsoft Access-based .
2009 . . . Serbia.
System of Serbia Information Desktop application (Gavrilovié 2015: 2)
(MISS): database [Systems” Belgrade| (Gavrilovi¢ 2015: 2) ’
Museurp Web application;
Information National Museum [programming language C #;
2011 | System of Serbia . ProS . ’
(MISS): Eternitas in Belgrade open source
. (Gavrilovi¢ 2015: 3-4)
web application
Museum of
o . ZIMUS soft k L
Vojvodina Institute 50 Wafe PACKALE | sed by 2 institutes for
ZIMUS . for cataloguing and .
. for the Protection | .. ... . the protection of cultural
2014 Information digitizing documentation onl . .
of Cultural . monuments in Serbia
System immovable cultural heritage

(Vulikié 2018)

(Vulikié 2018)
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Rulebook
on Detailed
Conditions for the
Digitization of
Cultural Heritage

Ministry of Culture

2018 and Information

This act obliges libraries
to use the unique system
managed by the National
Library of Serbia; archives
to implement a unified
Information System
for Archives (ARHIS)
managed by the Archives
of Serbia; museums to
implement a unified
Information System
(IMUS) managed by the
Historical Museum of
Serbia; and institutes for
the protection of cultural
heritage to use the system
developed and managed by
the Republic Institute for
the Protection of Cultural
Monuments (Ciryx6eHu
roacHuK PC, 76/2018)

(Mijajlovi¢, Novakovi¢ 2002: 43).'° Tt should be
mentioned that the term digitization was not used
in this period, nor did the participants in these
projects declare themselves as digitization experts
(Mijajlovi¢ 2002: 25). These included archaeolo-
gists, museologists, archivists, librarians, comput-
er scientists and mathematicians who examined,
through joint ventures, the possibilities of inter-
disciplinary cooperation in creating infrastruc-
tures for preservation and presentation of cultural
heritage in electronic form (Ognjanovi¢ 2019).
At the beginning of the 21st century, the term
and concept of digitization of cultural heritage has
entered into wider usage in Serbia under the influ-

10 Although literature offers no information, it ap-
pears that this project was directly or indirectly in-
spired by the projects of the Library of Congress
in Washington, D.C., which has stored its digitized
collections on optical discs since 1980s (Andre
1989: 327; Cohen 2005). From 1994 it has made
them available on the Web (Cohen, 2005). Its proj-
ect “Making of America” was a great success and
inspired many other cultural institutions around the
world to digitize and present their collections on
electronic media, as well as on the global network
(Mandi¢ 2008: 43).

ence of the European Union (EU)!" and owing to
the efforts of the National Centre for Digitization
(NCD). This Centre was established in 2002 by
a group of scientific and cultural institutions in
Serbia, following the example of similar centres
in Hungary and Bulgaria, for the sake of defining
national strategies and standards, as well as coor-
dinating the process of digitization in the field of
culture in Serbia (“The Proposal to Establish Na-
tional Centre for Digitization,” 2002: 3).> Even

11 Having recognized the potential of digitization
of cultural heritage in conservation, education and
tourism, in 2000 the EU determined, as one of its
goals, the incentive to present European digital con-
tent on the global network (European Commission
2002: 24-26). Following the meeting of European
Commission representatives and members of the
European Union in Lund in 2001, it drew a series of
conclusions regarding digitization of European heri-
tage (“The Lund Principles,” 2001).

12 These include the following institutions: Institute
of Archaeology SASA, State Archives of Serbia,
Faculty of Mathematics of the University in Bel-
grade, Mathematical Institute SASA, National Li-
brary of Serbia, National Museum in Belgrade and
Institute for the Protection of Cultural Monuments
of the Republic of Serbia.
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1980 2020
1987
Unix (Xenix) and Disk (MS DOS) based Py
1995
Windows and|Linux O3
1
1987 1935
Libraries: BIS-SNTI Archives{jals 2900
Web 0S
19p6 2018
Museums: MISs Rutebook on Information Systems
2002
Various Solutions
1996

Institutes for Protection: SIN

5

Fig. 1 Phases of information systems development within Serbian institutions for protection.

back then, it became evident that there was no
equal development in the field of digitization of
cultural heritage in Serbia and that it was there-
fore necessary to form a mechanism for encour-
aging and improving this process, which would
be financed from the state budget (Ibid). Although
the attempt to formalize the activities of the NCD
failed,'® through its journal Review of the National
Centre for Digitization and scientific conferences,
the Centre enabled interested institutions and in-
dividuals to present results of their work and net-
work to share knowledge and future common ven-

13 In 2002, NCD representatives submitted a pro-
posal to the Ministry of Science and Technological
Development of the Republic of Serbia and the Min-
istry of Culture and Information of RS on the official
establishment of the National Center for Digitization
(“The Proposal to Establish National Centre for Dig-
itization,” 2002). However, despite the fact that the
state authorities supported and promoted this idea
(Stefanovi¢ 2002: 3), in the end they were not able
to formalize it: “The possibilities of this Ministry are
such that we can only continue to give support for
your initiative” (Despotovi¢ 2003).

tures.'* However, the lack of an official national
strategy in the field of culture resulted in further
unequal development of the digitization process
in cultural heritage institutions in Serbia. Whereas
some institutions sought to integrate this process
into their missions and services as soon as possi-
ble, often with the support of international initia-
tives (such as the EU and UNESCO support pro-
grams), others, especially in less developed areas,
were unable to do so due to lack of funds, equip-
ment and technical support. Hence, digitization
was understood as a project activity rather than
a regular activity (Aéimovi¢ 2016: 46). Further-
more, in the absence of official guidelines, institu-

14 For example, at the third scientific-profession-
al meeting of the NCD held in Belgrade in 2004,
the South-Eastern European Digitization Initiative
(SEEDI) was launched, constituting an “open fo-
rum” consisting of experts in the field of heritage
protection, information technology, humanities and
basic sciences with the aim of “developing aware-
ness about digitization of cultural and scientific her-
itage” primarily in thirteen SEE countries (“SEEDI
- General Guidelines” 2006).
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tions that had a chance to implement new technol-
ogies in their practice have developed their own
policies regarding digitization of heritage (Ibid).
The consequence has been the application of dif-
ferent standards and systems for the description
and management of cultural heritage, which has
called into question the consistency and possibil-
ity of migration, preservation and availability of
digitized content in the future.

When it comes to archaeology, it should be
noted that a special Subcommittee on Archaeology
and Monument Protection was originally intended
to be opened at the NCD, which would consider
the application of new technologies to archaeo-
logical methodology, as well as the importance
of regulating the very application process in the
field of archaeology (“The Proposal to Establish
National Centre for Digitization,” 2002, 6 and 9).
Although this idea did not take hold in this form,
it can be recognized to some extent in the activity
of the Viminacium Centre for New Technologies,
founded in 2003 with the task of developing and
applying methods of non-destructive field research
(Kora¢ 2005: 7),'5 as well as the Centre for Dig-
ital Archaeology of the Faculty of Philosophy in
Belgrade'®, founded in 2004 with the task of intro-
ducing computer technologies into archaeological
methodology (N.M. 2006; Tasi¢ 2010). In addi-
tion, in 2005 the journal Archaeology and Natural
Sciences was launched for the purpose of publish-
ing results of the application of new technologies
within archaeological research (Kora¢ 2005: 7).
Chart 2 attempts to identify and categorize some
of the initiatives related to the process of apply-
ing digital technologies in the field of archaeol-
ogy in Serbia in the period from the first known

15 This center was founded by three members of the
NCD, the Institute of Archaeology SASA, Mathe-
matical Institute SASA and the Faculty of Mathe-
matics of the University of Belgrade, as well as the
Faculty of Mining and Geology of the University
of Belgrade (Serbian Business Registers Agency,
2020).

16 Also known as Innovation Center for the Implemen-
tation of Information Technologies in Archaeology and
Anthropology (Tasi¢ quoted in Tasi¢ 2020).

project in 1995 to the adoption of the new Law
on Culture in 2009 (see Section 00). Based on the
data in Chart 2, it is concluded that the focus was
primarily on gathering interdisciplinary teams
and the launch of formal organizations through
which the necessary resources for development
and application of new methods and technologies
in the field of archaeology could be obtained. For
example, multispectral scanning, infrared thermal
and geo-radar non-destructive field surveys for
obtaining, interpreting and storing data in digital
format gained particular prominence in this peri-
od (Tasi¢ 2007; Kora¢ 2003; Redzi¢ 2005; Mileti¢
2009). The establishment of electronic systems
for managing, preserving and making available
digitized and digital content likewise came to the
fore. Notable instances include creating e-librar-
ies (Ajdaci¢ op.cit), electronic databases (Tasi¢
2003; Temerinski 2003; “Cultural Monuments in
Serbia,” op.cit) and virtual presentations (Miljko-
vi¢ 2004b; Kora¢ 2006a). Finally, international
cooperation has been set up to exchange exper-
tise regarding application of new methods, web
databases and dynamic presentations in the field
of archaeology.'” It should be highlighted that this
period was still an experimental phase of applying
new methods and technologies in the field of ar-
chaeology in Serbia, in which traditional research
methods were still used in most cases. '

17 For example, although there was no official project,
the Institute of Archaeology SASA has collaborated with
the Temple University of Philadelphia since 2003 and the
University of Wisconsin-Madison since 2008 in the field
of data mining, when the project Viminacium already
reached 100,000 artifacts for processing.

18 This can be seen according to description of re-
search in the field of archaeology undertaken in Ser-
bia in the period from 1995 to 2009, whose results
were published in eminent national scientific jour-
nals, such as Starinar, Glasnik Srpskog arheoloskog
drustva and Zbornik Narodnog muzeja — arheologija
(Recueil du musée national — archéologie).
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Chart 2 Review of some of the initiatives for the application of new methods and technologies in the field of
archaeology in Serbia in the period 1995-2006.

Year Project Organization Topic
Project PANDORA Institute of Archaeology Expert svstem for datin
1995 (Mijajlovi¢ 2002: 12; Koraé SASA arfhaeofo o materiaf
2006b: 119) Mathematical Institute &
Project Viminacium Institute of Archacolo Introduction of new meth-
1996 (““Viminacium-History of SASA & lods and technologies in ar-
Exploration,” n.d.) chaeological field research
. Project Rastko - Library E-h.brary of | ourna.lls
Project Rastko of Serbian Culture on the and literature of various
(Stefanovi¢ 1998) scientific fields, including
Internet
archaeology
1998
Project Vinca Department of Archaeolo- | Introduction of computer
(Tasi¢ 2014: 25-27; Ignja- | gy, Faculty of Philosophy [technologies in archaeolog-
tovi¢ 2010: 9; Tasi¢ 2007) in Belgrade ical methodology
Anarheologija Popular-science electron-
2000 (Filipovié 2000; Starovié Archgeolog.y Program at | ic journal in the field of
n.d) Petnica Science Center | Archaeology and related
e sciences
onjsiz;\;rilcca 6—3;36}:11053;(110 Department of Archaeolo-
y sur fey Sp Y gy, Faculty of Philosophy |Geoelectric terrain surveys
(Tasié 2007: 8) in Belgrade
Provides basic facts about
2001 .
the monument, give an up
Data Base. of Conditions Republic Institute for the . o datg
and Protective Measures of . history of previous pro-
. Protection of Cultural . o
Monuments Sites Monuments tective activities, and
(Temerinski 2003) determine the necessary
conservationist measures
and their urgency.
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2002

Proposal on the establish-
ment of the Subcommittee
for Archaeology and Monu-
ment Protection
(“The Proposal to Establish
[National Centre for Digitiza-
tion,” 2002: 6 and 9)

National Digitization
Centre

Regulation and coordi-

nation of the digitization

process in the field of
archaeology

Project Viminacium, sys-
tematic geophysical surveys
(Kora¢ 2003: 52)

Institute of Archaeology
SASA

Georadar, geomagnetic and
geoelectric terrain surveys

Digitization of archaeologi-
cal documentation of Miloje
M. Vasi¢ (1912-1934)
(Tasi¢ cited in Miljkovic,
2004a)

Department of Archaeol-
ogy

Faculty of Philosophy,

University of Belgrade

Digitization of 870 glass
plates (photographic

negatives), 20 plans on a
hammer paper, 2000 illus-
trations and 7 volumes of
Vasic¢’s diaries

2003

Establishment of the Vi-
minacium Center for New
Technologies
(“Serbian Business Regis-
ters Agency” 2020)

Institute of Archaeology
Mathematical Institute
Faculty of Mathematics
Faculty of Mining and
Geology

Development and appli-
cation of non-destructive
field research methods

ArheoPackPro! Project
(Tasi¢ 2003)

Department of Archaeol-
ogy

Faculty of Philosophy,

University of Belgrade

Software system for input,
processing and interpreta-
tion of digital archaeologi-
cal documentation

2004

for Digital Archaeology
(N.M. 2006; Tasi¢ 2010;
Tasi¢ 2020)

Establishment of the Centre

Department of Archaeol-

ogy
Faculty of Philosophy of
the University of Belgrade

A service center that
connects archaeology with
digital technologies

Project Digitization and

electronic presentation of
Medieval Serbian Monas-

National Centre for Digiti-

Development of electronic
database and web presenta-

Miljkovi¢ 2004)

. zation . .
teries UNESCO tion of immovable cultural
(Ognjanovi¢ 2005) property
Virtual Belgrade of 15th Faculty of Philosophy, 3D recolnstruct.lon of
Century L archaeological artifacts and
University of Belgrade .
VR presentation

2005

(Kora¢ 2005: 7)

Journal Archaeology and
Natural Sciences launched

Viminacium Centre for
New Technologies

Publication of the results
of the application of new

technologies within the
framework of archaeologi-

cal research
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“’Viminacium lumen meum”’
interactive CD-ROM
(Kora¢ 2006a; Joksimovi¢
2006)

Viminacium Centre for
New Technologies
Institute of Archaeology

Multimediaworx

Application of VR Pan-
oramas in visualisation of

SASA Cultural Heritage

2006

GPR Research in the Area
of Upper Town and Lower

Town of Belgrade Fortress
(Mileti¢ 2009)

Application of new
geophysical methods and
digital technology in the

development of digital
terrain model

REGULATION OF THE PROCESS
OF CULTURAL (ARCHAEOLOGI-
CAL) HERITAGE DIGITIZATION
IN SERBIA

Taking into account that the existing digitiza-
tion projects of cultural heritage in the Republic
of Serbia differed in terms of applied systems and
standards for description and management of her-
itage, including archaeological heritage, the issue
of consistency in preserving and making digitized
and digital content available in the future arose.
Under these circumstances, back in 2006, the
Ministry of Culture and Information formed an
inter-sectoral working group with the task of draft-
ing a national strategy for digitization of cultural
heritage, in which representatives of the Nation-
al Centre for Digitization also took part. The first
strategy draft was created in August 2008." How-
ever, since this draft was not officially adopted at
the time, Serbia failed to join European countries
that were among the first to adopt national strat-
egies regarding digitization of cultural heritage
(European Commission, 2008: 17-18; European
Commission, 2014: 10). Apparently, this draft was
premature and did not correspond to the actual
situation in Serbia, because not until the adoption

19 This information was provided through conversa-
tion with Professor Zoran Ognjanovi¢, Head of the
Mathematical Institute SASA, who participated in
compiling the aforementioned draft strategy (“Draft
of the National Strategy for Cultural Heritage Digi-
tization for the 2008-2015 period,” 2008).

of the Law on Culture in 2009, did the inclusion
of digitization process into the agenda of cultural
heritage institutions become mandatory. For this
reason, they could not contribute to creating and
improving a unique information system in the field
of cultural heritage protection (Ognjanovi¢ 2019).
The 2009 law has therefore provided a legal basis
for integration of the digitization process into the
missions and services of cultural heritage institu-
tions. Although digitization of cultural heritage in
Serbia was not grounded in strategic documents
before 2009, some institutions of national impor-
tance carried out the digitization process even be-
fore that period (Ognjanovi¢ 2019).

The Law on Culture, adopted in 2009 and
amended in 2011, has influenced the process of
cultural heritage digitization to be further recog-
nized through distribution of budget funds. Thus,
in the period 2013-2017, the Ministry of Culture
and Information co-financed and financed several
digitization projects in the field of cultural heri-
tage. When it comes to archaeological heritage,
these included projects aimed at purchasing dig-
itization equipment, digitization of archaeological
collections and documentation, 3D laser scanning
and development of information systems, such as
those for field archaeological documentation. As
leaders of the projects under consideration, one
finds not just cultural heritage institutions (i.e., in-
stitutes for the protection of cultural heritage and
cultural heritage museums), but also educational
and scientific institutions (Faculty of Philoso-
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phy of the University of Belgrade and Institute
of Archaeology SASA), as well as civil society
organizations (Centre for Urban Development)
(Ministry of Culture and Information of the RS,
2013-2017).

Notwithstanding the fact that since 2013 con-
siderable funds have been invested in digitiza-
tion in the field of culture, there is still no clear
national strategy or transparent records of how
many state funded digitization projects were actu-
ally implemented. Hence, the Ministry of Culture
and Information, inspired by the efforts of the EU
(Maslikovi¢ quoted in Tanjug, 2019), presented
several strategic initiatives and documents in order
to determine further direction of digital transfor-
mation process in the field of culture.?® It likewise
established the Sector for Digitization of Cultural
Heritage and Contemporary Creativity as a mech-
anism for coordination and organizing that process.
(Ministry of Culture and Information, May 2019).
Particularly noteworthy is the adoption of the Rule-
book on Detailed Conditions for the Digitization
of Cultural Heritage, since it is the first bylaw in
Serbia regulating the process of digitization in the
field of culture. This act obliges cultural heritage
institutions to determine the digitization program
within their annual action plan and to digitize the
entire cultural heritage in the period of five years,
with the exception of archives, as well as to estab-
lish information system determined by the very
act (Ciyx0enn rmacauk PC, 76/2018). Therefore,
it also obliges institutions responsible for preser-
vation and protection of archaeological heritage

20 These include, inter alia, the draft Strategy for
Cultural Development in Serbia in the period from
2017 to 2027 and the accompanying action plan in
which the digitization of cultural heritage is defined
as one of the five areas of cultural development in
Serbia with the general goal of preserving digitized
content and ensuring its accessibility, exchange and
presentation (Ministry of Culture and Information,
May 2017). These also include Guidelines for the
digitization of cultural heritage that provided specif-
ic guidelines for implementation of the digitization
process in cultural heritage institutions (Ministry of
Culture and Information, September 2017).

to implement the information system required by
law and to send the data entered into that system
not only to the state data centre for management
and permanent storage (‘“Law on Electronic Gover-
nance,” 2018; Vuliki¢ 2019), but also to the nation-
al aggregator / search engine of cultural heritage in
order to be publicly available (“The Cultural Heri-
tage Browser,” 2019). In practice, this meant over-
coming several challenges, including the adoption
of the prescribed system, regardless of wheth-
er another (maybe better?)*! system had already
been used for managing archaeological and other
cultural heritage. Furthermore, it included finding
solutions on how to make data open and publicly
available, yet protect them and respect privacy in
accordance with the Law on Protection of Person-
al Data (“Law on Protection of Personal Data,”
2018). Last but not least, although the ultimate
goal was to move to a single information system,
no single solution for archaeological heritage has
been offered. For example, the abovementioned
Rulebook obliges institutes for protection of cultur-
al heritage to implement a system with a locally de-
veloped standard for description of archaeological
heritage managed by the Republic Institute for the
Protection of Cultural Monuments (Lajbensperger
2019), whereas museums use a system based on the
Museum Documentation Association / Spectrum
standard, coordinated by the Historical Museum of
Serbia (Vuliki¢ 2019). Therefore, the assumption is
that archaeological heritage will be described fol-
lowing at least two different standards in the future,
that it will be stored within different systems, and
that the duplication of content is likely to be ex-
pected.

21 During unofficial conversation with curators of
the Ethnographic Museum in Belgrade, it was re-
peatedly claimed that the system developed in this
institution is of better quality than the system pre-
scribed by law. However, as the director of the Na-
tional Museum once remarked, “although earlier
solutions were satisfactory, they failed in implemen-
tation (Bori¢ Breskovi¢ quoted in “Beginning of the
Project — Implementation of the Uniform Informa-
tion System in Serbia,” 2018).
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The backbone of the entire initiative of the
Ministry of Culture and Information is “to intro-
duce additional order, technology and the best ex-
perts in a pretty chaotically initiated digitization
process” (Vukosavljevi¢ quoted in Blic, August
2017), as well as to obtain “clear instructions” on
how “to preserve cultural heritage in digital form
and make it accessible to citizens via one click”
(Vukosavljevi¢ quoted in Novosti Online, Octo-
ber 2018). In principle, this initiative of the offi-
cial authorities was positively assessed and part
of the institutions of national importance publicly
shared the selected material with the most basic
data within the national search engine. They in-
cluded thirteen institutes for the protection of cul-
tural monuments and over fifty museums (“The
Cultural Heritage Browser,” 2019). However,
there is the everpresent criticism regarding the
process of cultural heritage digitization, claiming
that it is not adequately and precisely defined, that
this process is not the only way to preserve and
protect cultural heritage and that cultural heritage
originally created in digital form is not taken into
consideration (Blic, September 2017; Ministry of
Culture and Information of the RS, October 2017).
When it comes to digitization of archaeological
heritage, there is a proposal to provide earmarked
funds “for digital archiving of key documents
from the history of Serbian archaeology, provid-
ing funds for storage and preservation of archival
material on archaeology and archaeological docu-
mentation” (Ministry of Culture and Information
of the RS, October 2017: 3). Since these are re-
cently adopted norms and tools, it remains to be
seen whether these measures will contribute to the
expected and more systematic and productive pro-
cess of archaeological heritage digitization.

Certain contribution to the abovementioned is-
sue will be given through the participation of two
institutes, Institute of Archaeology and Mathe-
matical Institute SASA, in the international COST
project CA-18128, entitled SEADDA (Saving Eu-
ropean Archaeology from the Digital Dark Age)
(SEADDA 2019). Both of these institutes are

represented in the abovementioned project by the
authors of this paper.

The SEADDA project was adopted in 2018
and it became operational in 2019. Nominally,
project participants can be involved in one of the
four working groups, although they are often ac-
tive in several. The first working group, the so-
called Stewardship of Archaeological Data deals
with legal issues related to legitimacy of storage
and disposal of archaeological data. The second
working group Planning for Archiving builds on
the previous one and deals with the issue of stor-
ing data over a long period of time and their avail-
ability due to advances in technology. The third
working group focuses on finding and studying
examples of the so-called best practices, which
have proven to be the most efficient and suc-
cessful among fellow archaeologists in Europe.
This working group is entitled Preservation and
Dissemination Best Practice. Finally, the fourth
working group, entitled Use and Re-Use of Ar-
chaeological Data, deals with finding out how to
adapt archived data most effectively so that it can
be usable now and in the future.

CONCLUSION

The overview of cultural heritage digitization
in the Republic of Serbia given in this paper re-
veals that ever since the late 1980-ties, there have
been various attempts to digitize parts of Serbia’s
cultural heritage. During the last decade of the
20th century, there were many efforts in digitiz-
ing both artefacts kept as various museums (their
images and IDs) or data gained during specific ar-
chaeological excavations. For a long time, cultur-
al heritage digitization was regarded as a convert-
ing process of analogue contents into their digital
form exclusively. Among the earliest efforts, there
was the PANDORA project (1995-1996), imple-
mented at the Institute of Archaeology SASA and
the Mathematical Institute SASA. Its goal was to
create a prototype of an expert system for dating
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archaeological material based on digitization of
available archaeological sources. However, all of
those attempts were conducted as isolated cases
and they depended on the equipment each and ev-
ery cultural heritage institution possessed at that
specific moment.

During the period between 2000 and 2018,
upgrading of the existing solutions and develop-
ing new ones took place. In that period, owing to
the efforts of the National Centre for Digitization
(NCD) and under the influence of the EU, the
term and concept of cultural heritage digitization
have entered into wider usage in Serbia.

In recent years, digitization of cultural heritage
has become an imperative for all of the institu-
tions that deal with it. This is why there are at-
tempts to establish a strategy at the national level
and implement it throughout the country. There
are efforts of the Serbian Ministry of Culture and
Information to regulate processes of digitizing
cultural heritage and digital transformation of
the protecting institutions. The new regulation on
documenting archaeological research prescribes
that documenting should be conducted electron-
ically, within a unique information system for
keeping incorporated archaeological documen-
tation that should be secured by the Ministry of
Culture and Information.

It should be mentioned that there is a perma-
nent question of accessibility, due to the fear of
misuse of digitized data. Although many insti-
tutions tend to keep their digitized data only to
themselves or to a narrow circle of experts, ini-
tiative of the official authorities was positively
assessed and part of the institutions of national
importance publicly shared the selected material
within the national search engine. Of course, in
the future, this question needs to be clarified and
very precisely defined, enabling the public and
experts to get insight into the digital database but
still preventing misuse.

On the other hand, in many cultural heritage
institutions of national importance, a tendency
was observed of “over-digitizing” their data. For

example, dozens of photographs are made of a
single artefact, although it does not possess an ex-
traordinary value. 3D images of various objects
are designed, although again, many of the objects
are simply duplicates.

A step forward will surely be made with many
of the international projects currently taking place
and with several of our experts taking part in those
projects. One of them is the COST Action 18128. It
deals with European archaeology as a target to be
digitized, but it keeps focus on the questions how,
why and when something needs to be digitized.

The authors of this paper hope that in the fu-
ture, possibly already in 2023, at the end of the
abovementioned COST Action 18128, a clear
picture would emerge, supporting digitization of
cultural heritage, but keeping it within reasonable
limits and by doing that — also making it accessi-
ble to a broad public.
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REZIME

SRPSKA ARHEOLOGIJA U
DIGITALNOM DOBU - TRENUTNO
STANJE

KLJUCNE RECI: ARHEOLOGIJA, SRBIJA, DI-
GITIZACIJA,PODACI, ARTEFAKTI, PREGLED.

U ovom clanku, autorke se bave pregledom
postupaka digitalizacije kulturnog nasleda u
Republici Srbiji, kao i pregledom projekata koji su
za predmet imali bilo kreiranje digitalnih podataka
ili digitalizaciju starijih, ve¢ postoje¢ih analognih
podataka. Ovaj pregled za cilj ima da istraziva¢ima
zainteresovanim za postojece stanje priblizi tok
i razvoj digitalizacije u Srbiji, kao i da ukaze na
potencijalne izazove, ali i moguénosti za buduca
istrazivanja u oblasti o¢uvanja kultrnog nasleda.

Jos od 1990-tih dolazilo je do razli¢itih
pokusaja digitalizacije odredenih delova srpskog
kulturnog nasleda. Ovi pokusaji su se odnosili
kako na predmete koji se Cuvaju u pojedinim
muzejima, tako i na predmete i podatke do kojih
se doslo arheoloskim iskopavanjima. Medutim,
svi ovi pokuSaji su zapravo bili izolovani
pojedinacni slucajevi. Glavna poteskoca je bila, a
¢ini se 1 ostala, nedostatak standarda za unoSenje
i pohranjivanje digitalnih ili digitalizovanih
podataka, tako da se Cesto deSavalo da dode do
gubitka istih, usled zastarelosti bilo rac¢unarske
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opreme ili upotrebljenih racunarskih programa.

Poslednjih godina, digitalizacija kulturnog
nasleda je postala imperativ za sve institucije koje
se bave njegovom zastitom. Zato je pokrenuta
inicijativa da se na nacionalnom nivou uvede
odredena strategija i da se primeni u citavoj
zemlji. Iako je osnovni cilj da se u §to vecoj meri
digitalizuje srpsko kulturno naslede, posebnu
paznju treba posvetiti dostupnosti tako dobijenih
podataka, jer je lako moguce da dode do njihove
zloupotrebe. Takode, potrebno je spreciti
prekomernu digitalizaciju. Zbog svega ovoga,
neophodno je odrediti kako, zasto 1 u kojoj meri
digitalizovati kulturno naslede.
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