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Graphical abstract Abstract

Cultural heritage is the asset of tourism industry to attract tourist for visiting a country.
Cultural heritage needs to be conserved in order to prolong the life from being
; deterioration. However, conservation needs huge financial cost and this reason becomes
ANDJ spp i} E the major obstacles for cultural heritage to be maintained ifs existence in a country.
; Nowadays, digital cultural heritage conservation is alternatively utilized as it reduces the
cost of conservation in the form of digital interpretive media such as video, animation, 3D
simulation, virtual reality, and augmented reality. Therefore, this study attempted to seek
about the availability of digital interpretive media at cultural heritage sites through a survey.
This paper presents the findings of availability level of digital media in the heritage sites in
Yogyakarta, Indonesia. The findings show that the availability of digital media in Yogyakarta
cultural heritage sites are mostly in fraditional media types such as signs, brochures, maps,
leaflets, and books. In attracting tourist, it is suggested that the cultural heritage sites should
be provided with more advance interpretive media, namely computer simulations;
personal stereo guided tours, virtual reality, and recently augmented reality as a way to
conserve cultural heritage information and values.
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1.0 INTRODUCTION

Heritage defines the identity of a nation which is
inherited from the ancestors that needs to be
preserved and conserved. Based on the types of
attraction, heritage can be classified into natural
heritage (national parks, natural protected areas),
living cultural heritage (fashions, food, customs), built
heritage (historic buildings, monuments, ancient
ruins), industrial heritages (textiles, coal), personal
heritage (cemeteries, religious sites) and dark
heritage (places of atfrocity, symbol of death and
pain) [1]. Further, cultural heritage is defined as “a
place, locality, natural landscape, seftlement areaq,
architectural complex, archaeological site or
standing structure that is recognized and often
legally protected as a place of historical and cultural
significance” [2]. Cultural heritage is the asset of

national fourism fo attract tourist for visiting the
country. In Indonesia, it boosts natfional ftourism
revenue with USD 8.4 billion in 2011 that contributes
nearly to 5% of GDP [3]. This is one of the strong
reasons why cultural heritage needs to be conserved
and preserved for the next generation.

Further, cultural heritage needs fo be conserved in
order fo prolong the life and basic function of
historical building from deterioration [4]. However,
conservation is hard to be implemented since it
needs huge financial cost while there is still hunger
and poverty in this world [5]. These become the
major obstacles for heritage to maintain its existence
in society [6].

The problem of conservation and funding may be
solved by using non-interpretive media as the tool of
conservation. This is possible for non-interprefive
media which uses digital media as representation to
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present information to visitors. Therefore, the
objective of this study is fo determine the availability
and usage of digital media at Yogyakarta cultural
heritage sites. Yogyakarta is chosen as the case
study because it is the famous region for the large
number of culture heritage sites in Indonesia.

The next section of this paper explains about the
intferprefive media in general and non-personal
interpretive media in particular. The third section tells
about the AR usage for conservation in cultural
heritage. The fourth section provides the level of
availability of non-interpretive media utilization. The
fifth section discusses the finding and result of the
data. Lastly, the sixth section is the conclusion of the
study.

2.0 BACKGROUND

Interprefive media consists of two types: personal
and non-personal media [1]. Personal interprefive
media utilizes human to assist the fourists for giving
the information they need. Whereas, non-personal
interpretive media is defined as any kind of media,
printed or electronic that does not require human to
help tourists at cultural heritage sites. The examples of
electronic media are computer simulations; personal
stereo guided tours, 3D simulation, virtual reality and
recently augmented reality. All of these technologies
have been said to bring much more benefits to
tourist, by providing multimodal interactive kiosk [7],
mobile augmented reality tour guide [8]; [é]; [?] and
virtual exhibition [10].

The tradifional interpretive media such as, signs,
interprefive board, brochures, maps and leaflets
need exira fund and does not considered interesting
for visitors [8]. Therefore, by using digital media as
non-interpretive media, the information of cultural
heritage could be conserved through the medig; in
another word is digital conservation. Digital archiving
or digital conservation can be defined as the act of
storing collection of culfural heritage information by
using digital technology [11]. One of the examples of
digital conservation is using augmented reality (AR).
AR can be used as an interactive non-personal
interprefive  media fo guide visitors aft cultural
heritage. Compared to virtual reality (VR), AR offers a
better solution to the development of digital
conservation in terms of rendering process and
computation cost problems since it does not replace
the whole real environment [12]. AR also enable user
to view both the real and virtual data as well as the
present and past scenarios in real time simultaneously
[13].

A Non-Personal Interpretive Media Type

Non-personal interpretive media is a common media
at heritage sites. There are two general types of non-
personal media; (i) visual or prinfed media and (i)
audio devices. Visual media includes signs,

brochures, maps, leaflets and books. Audio device
has a self-audio guided tour [1].

The purpose of non-personal interpretive media at
a cultural site is to provide tourists with a general
information and related history about the site. In this
wayy, it helps tourists fo understand the site while they
are visiting. Moreover, it is also useful to retain the
interest and attention from tourists at a certain spot in
the site. This should entertain tourists thereby
increasing their enjoyment [14].

As mentioned before, interpretation method is
divided into two types: personal (demonstration,
personalization and guided tours) and impersonal
(signs, displays, self-guided frails, animated models
and computer-aided displays) [15]. The impersonal or
non-personal interpretive media that become the
topic of this study is further explained as follows:

1) Signs

Signs are one of the effective media to show
tourists the information related to the sites (refer to
Figure 1). These signs are used to educate,
change the perspective or arouse the emotion of
fourist [16]. It helps tourists to be aware and look
the surrounding more closely [17]. Signs can be in
the form of cues on the way to sites or shows the
important station in the sites. Signs also should be
made of durable material to make them stands
for a long time even rain, storm, or the strong light
of sun.
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Figure 1 Sign at Sari Temple, Yogyakarta [20]

2) Interpretive Boards

Interpretive boards use many elements to explain
the information to tourists, such as photographs,
graphics, and text (refer to Figure 2). These
elements may show the pictures of artfifact and
sculpture of the site during the excavation.
Usually, it uses bilingual language fo assist tourists
to fully understand the information. The board
usually is located at the entrance gate to the site.
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So tourists can stop and spend their time for a
while to know the general information before
entering the area. This is useful to give the simple
and quick idea about the specific site. Not all sites
have interpretive board, especially the small ones.

BOROBUDUR TEMPLE COMPOUNDS ON THE WOF

Figure 2 Interpretive board at Brobodur Temple [21]

3) Brochures, maps and leaflets

Brochures usually explain about the cultural
heritage site in a short form for easier and simpler
to be carried. Tourist can get the brochures at
tourist information center or at the receptionist
desk. Maps also have a similar characteristic to
brochures, which are usually in the form of folded
paper where tourists can see the detail area of
the site (refer to Figure 3). These media usually
aftract tourists with colorful fonts and pictures that
will interest tourists to come to the site. Each
brochure explains about specific site accordingly.

YOGYAKARTA TOURISM MAP
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w

Figure 3 Yogyakarta tourism map [22]

Audio visual room provides the live documentary
about the related site. It usually explains about how
the heritage site was built. It is not only a video but it
shows the detail story about the site. Therefore, it is
expected that tourist will have some additional
knowledge about the site they visited and will also
make them feel entertained (refer to Figure 4).

Figure 4 Audio visual room [23]

4) Brochures, maps and leaflets

AR superimposes the virtual element in the real
world. It does not replace the real environment
but augments the virtual object fo it [18]. AR adds
the tourist's perception and interaction with the
real world (refer to Figure 5). In cultural heritage,
AR can be utilized as the media to visualize the
past event to the real world at certain place.

J BENDARMENMARKT

L

Figure 5 Augmented reality for cultural heritage [24]

B Augmented Reality for Conservation of Cultural
Heritage

For the past ten years, digital conservation using AR
tfechnology has been conducted in some countries.
There are three projects, ARCHEOGUIDE (2001),
LIFEPLUS (2001) and AR-Cathedral (2009) that have
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constructed the cultural heritage using AR
chnology.
1) ARCHEOGUIDE: (Augmented Reality for

Cultural Heritage based On-Site Gude)

ARCHEOGUIDE was conducted at Olympia Site,
Greece in 2001 [6]. It reconstructs the Olympia
Building info 3D simulation that comes along with
personalized AR four guide. Beside conserve the
cultural heritage site digitally, the AR four guide is
developed fo guide visitors at Olympia site. The
tour guide consists of many features such as,
monument reconstruction, ancient life simulation,
database tool for creating and archiving
archaeological multimedia material (refer to
Figure 6).

The four guide allows user to update the
information inside the database system. It is also
provides a digital map displays the current
position of user and direction that user is heading
for. While viewing the redlistic monument
reconstruction, user is allowed having visual
contact with the surroundings. Moreover, the
audio narration is narrated to give description
and additional information about the current
visual presentation.

Figure 6 The virtual human simulation in Olympia site

2) LIFEPLUS: Revival Life of Pompeii

LIFEPLUS project is an innovative 3D reconstruction
of ancient frescos paintings by simulations of
virtual human, flora and fauna in Pompeii, Italy
[19]. It brings the life of Pompeii thousands of years
ago into a real visual presentation.

LIFEPLUS recreates the inhabitants of Pompeii
following their cloth, hair, skin, facial emotion and
speech expression. These virtual characters blend
with the real environment and augmented on the
same spot  where the significant events
happened. The project uses story telling as the
method to communicate the story of Pompeii to
visitors.

It consists of three stories that mostly tell about
love stories. Firstly, it starts with a girl who fell in love
with a boy who used to read poetry for her.
Secondly, it reveals the secret about the best
bread in Pompeii. Thirdly, is about another love
story. All the objects are visualized in realistic 3D
animation to visitors. Figure 7 illustrates one of the
scenes in LIFEPLUS Project.

Figure 7 The virtual human simulation in Pompeii [19, p.11]

3) AR-Cathedral

AR-Cathedral was developed at Valencia
Cathedral, Spain. It reconstructs the two features,
Baroque vault and Renaissance reredos that
sfood above the high altar of cathedral centuries
ago [13]. The purpose of this project is to bring
back the past scenario in the real time as when
those artifacts were present in the cathedral. AR-
Cathedral focuses on the user interaction and
visitors’ understanding about the current situation
presented in the site.

The reredos is augmented by the photograph
of wooden replica of the former Renaissance
silver interior panel (refer to Figure 8). The 3D
model of Baroque vault is digitized through the
photogrammetry technique to get the accurate
measurement of the object. Later on, the
Baroque vault is augmented above the altar of
Cathedral. This project also held usability test in
order to know the user experience factor while
using the application.
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Figure 8 Renadissance reredos augmentatfion in  AR-
Cathedral [13, p.324]

The three projects explained above have done
digital  conservation using AR  technology.
ARCEHOGUIDE project reconstructs the monument
and ancient life at Olympia Site, Greece. These
reconstructions come along with the AR tour guide
that is useful to help fourist explore the cultural
heritage site. The virtual simulation of human, flora
and fauna was done at the Pompeii Cultural
Heritage Site. It provides a narratfive storytelling with
realistic 3D visualization of life at Pompeii. By creating
interest and new expectation to visitors, LIFEPLUS has
brought the cultural heritage into a better position in
the society. The last project, AR-Cathedral, recreates
the two important features — Baroque Vault and
Renaissance reredos existed in the cathedral long
fime ago. It has proved the benefit of AR technology
fo cultural heritage field.

The next section details out the findings that have
been documented. The findings result the availability
level of non-personal interpretive media at
Yogyakarta. Since non-personal interprefive media
acts as well as conservation tool, its availability at
cultural heritage needs to be investigated.

3.0 RESEARCH APPROACH

Twenty cultural heritage sites in Yogyakarta were
explored. Data collection was done in June via email
communication  validated by  Archaeological
Conservation Centre of Yogyakarta. Firstly, the data
collection was done through observation of
Yogyakarta cultural heritage pictures on internet.
Based on the observation, there were seven temples
found located in Yogyokarta along with the
interpretive sign and type of media.

The listed finding was sent to Archaeological
Conservation Centre of Yogyakarta to be validated.
The Archaeological Conservation Centre  of
Yogyakarta added the list with fourteen temples that

makes fotal number of temples are twenty cultural
heritage sites. With that, the availability of non-
personal interpretive media at cultural heritage sites
in Yogyakarta has been validated.

4.0 RESULTS AND DISCUSSION

The finding is divided into two categories, interpretive
signs and type of media. The categories are driven
from the need to know the interpretive media
presents at cultural heritage site. The interpretive
media or interpretive signs include various types of
non-personal interpretive media at Yogyakarta, such
as, signs, interpretive boards, maps, audio visual
room and interactive video. Further, type of media
category explains the media used for the interpretive
signs; text, image, audio, video and film.

Table 1 Non-personal Interpretive Media at Yogyakarta (The
Archaeological Conservation Centre of Yogyakarta, 2013)

Interpretive

ltem Sites/Monuments Media Types
e Signs
o Interprefive
. Prambanan Board Text, image,
Temple o Maps Audio Video
e Audio Visual
Room
o Signs
Keraton Ratu . In?erpreﬁve Texf., Imgge,
2 Audio Video,
Boko Complex Board .
Film
o Maps
e Signs
3 ljio Temple * Ig(zrrzrehve Text, Image
o Maps
e Signs
4 Barong Temple o Interprefive Text, Image
Board
. e Signs
5 B?ZZ;J;':O o Interpretive Text, Image
Board
e Signs
6 Sari Temple o Interprefive Text, Image
Board
e Signs
7 Kalasan Temple | o Interpretive Text, Image
Board
e Signs
L o Inferpretive
8 S?;]:;Zn Board Text, Image
e Audio Visual
Room
9 Kedulan Temple | o Signs Text
10 Gebang Temple | o Signs Text
11 Kadisoka Temple | o Signs Text
12 Gampingan o Signs Text
Temple
13 Mantup Temple | e Signs Text
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. Interpretive
It tes/M t T
em Sites/Monuments Media ypes
e Signs
14 Mf;&n?sn o Interpretive Text, Image
P Board
15 K'?Sﬂg?:” . Signs Text
16 DC}Z&;?;OH e Signs Text
Plembutan * Signs .
17 Temole e Inferpretive Text, Image
P Board
18 Risan Temple e Signs Text, Image
e Signs
o Interpretive
Kimpulan Boafd . Text, Image,
19 e Audio Visual C
Temple Audio Video
Room
e Inferactive
Video
20 Palgading Site e Signs Text

Table 1 shows that none of AR is implemented in
Yogyakarta. However, the Prambanan Temple,
Keraton Ratu Boko Complex and Kimpulan Temple
are the three sites of twenty cultural heritage sites in
Yogyakarta that provides multimedia presentation in
Yogyakarta cultural heritoge site. The multimedia
presentations currently used are audio visual room,
film and interactive video. The other temples are
mostly equipped by signs only, and sign and
interpretive board. This indicates that text and image
are used by majority of the cultural heritage buildings
as means to share the information at the heritage
sifes.

Referring to Figure 9, it is identified that the signs
have 100 % of availability in Yogyakarta cultural
heritage site. It is followed by interpretive board with
55 %, maps and audio visual room with both
percentage, 15%.

Interpretive Signs

100%
80%
60% +
0%
20% ¢ _

0% 4 ; : 4

H Interpretive Signs

3 d o
")\Q? %0%‘ QQ on((\
s >
& &
0‘6\ &é
N w

Figure 9 Percentage of non-personal interpretive media at
Yogyakarta

The data explains that all cultural heritage sites in
Yogyakarta have signs as non-personal interpretive
media type. Signs are common at cultural heritage
sites; they use it as the name of the site and the
direction. Interpretive boards are provided by half of
total number of cultural heritage sites. It is usually
owned by large and medium cultural heritage sites.
However, maps and audio visual room get the lowest
percentage, 15%. Audio visual room is owned only by
few sites due to its expensive cost.

Text is utilized by all cultural heritage sites in
Yogyakarta, it can be seen by the 100% percentage
(refer to Figure 10). The image is provided by 60% of
all cultural heritage sites. It is used by half of fotal
number of cultural heritage sites as type of media.
Audio and video obtain the lowest percentage of all
types of media, 15 %. It is the scarcest type of media
at Yogyakarta cultural heritage sites.

Type of Media

u Type of Media

; F g
0% T T ————

Text Images Audio Video

Figure 10 Percentage of type of media at Yogyakarta

The limited availability of digital media exists at
Yogyakarta is due fo outdated guidebook, the
Technical Manual Preservation of Archeological
Heritage which has been the main reference since
1996. This guidebook provides guidance to the
archeological centre as to how the cultural heritage
can be conserved and preserved aft best. In
addition, most of the cultural heritage site is located
in the remofe area that lacks of electricity and
infrastructure. It is difficult to implement the digital
media which needs the complete infrastructure
material and technology. However, the digital media
implementation becomes the future plan for culfural
heritage site at Yogyakarta.

5.0 CONCLUSION

From the findings, it is proved that there is lack of
digital media utilization at Yogyakarta cultural
heritage site. The tfraditional media still dominates the
type of non-personal interpretive media. The findings
of this study provide evidences of the usage of digital
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media at culfural heritage sites. Without any type of
digital media, such as AR, conservation is hard to be
implemented. Since conservation is important, it is
suggested that digital interpretive media need to be
provided at cultural heritage sites.

The future direction of this study is to implement AR
as the non-interpretive media and investigate the
impact for interpretation to visitors at Yogyakarta
Cultural Heritage Sites.
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