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MMPUJIIOXKEHUS HA CUCTEMATA GUIDE&HAND 3A
BBJTI'APCKO KYJTYPHO HACJVIEACTBO

XKonm Jlacno Mapxyc, Tubop Cranuyku, I abop Kanowu, Muxnow Bepeuw,
T'uma Cenxa, Jlro6omun /[pacanos, Paoocnas Ilaenos, [{emenun Jlyues

Hucmumym 3a KOMRiomvspHU HAYKU U KOHMPOJ, YHeapcka akademusi Ha
Haykume, byoanewa, Yneapus
Jlamsuticku kynimyper xouedxc npu Jlamesuiicka axkademus 3a kyimypa, Puea,
Jlamesus
Hayuonanna xyooocecmsena axaoemust, Cogpus, bvrecapus
Hncmumym no mamemamura u ungpopmamuxa, bvreapcka akademus Ha
nayxume, Coghus, Bvreapus

Abstract: The paper presents integration of digital libraries and mobile
applications for Bulgarian cultural heritage: the multimedia environments (Bul-
garian lconographical Digital Library, the BellKnow multimedia archive on
bells and the web site of International Conference on Digital Presentation and
Preservation of Cultural and Scientific Heritage) and the mobile applications
(GUIDE@HAND Veliko Tarnovo, BOOK@HAND BIDL, INFO@HAND DIPP,
BOOK@HAND Bells).

Keywords: digital libraries, mobile applications, Bulgarian cultural her-
itage, Guide@Hand.

Peztome: Jloknaovm npedcmass ummecpupanemo Ha yugdposu oubauo-
meKU U MOOUHU NPUNONCEHUS 3A OBA2APCKO KVIMYPHO HACAIEOCMBO: MYImumMe-
outinume cpeou (Bupmyanna enyuxnonedus ma Ovieapckama ukoHocpagus,
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Myamumeoutinus apxue 3a kamoanu BellKnow u yeb caiima na Meoxcdynapoo-
Hama Kougepenyus 3a yuppoeo npedcmassine U Onazeamne Ha KYJImypHO U Ha-
yuno Hacireocmeo) u mobunnume npunodcenus (GUIDE@HAND Benuxo Tvp-
noso, BOOK(@HAND BIDL, INFO(@HAND DIPP, BOOK(@ HAND Bells).

Kmouoeu oymu: yugposu bubnuomerxu, moounnu npuiosicenus, ovieapc-
Ko ryamypHo Hacreocmeo, Guide(@Hand.

1. Introduction

Institute of Mathematics and Informatics at Bulgarian Academy of Sci-
ences (IMI-BAS) and Institute for Computer Science and Control of Hungarian
Academy of Sciences (MTA SZTAKI) have an intensive co-operation for many
decades as academic institutions. A jomnt IMI-BAS — MTA SZTAKI bilateral
academic cooperation project entitled “Development of Software Systems for
Multimedia and Language Technologies™ was performed within the mtegration
framework. Some applications were created within the GUIDE@HAND family
as a result of the cooperation. Some of the results are also based on the bilateral
academic research project “Digital libraries implementation in culture and edu-
cation” between IMI-BAS and Latvia Culture College at Latvian Academy of
Culture (LCC-LAC).

The Bulgarian Iconographical Digital Library (BIDL, available at
http://bidl. math.bas.bg) was developed by the Institute of Mathematics and In-
formatics of the Bulgarian Academy of Sciences (IMI BAS). The development
started more than ten years ago during the national project “Digital Libraries
with Multimedia Content and its Application in Bulgarian Cultural Heritage™ of
the Institute of Mathematics and Informatics — Bulgarian Academy of Sciences
[1] and was supported by several international and national projects. A complete
description of the rich BIDL functionality 1s included in [2, 3, 4, 5, 6].

The Bulganan bells web-based archive (BellKnow archive) was devel-
oped by the Institute of Mathematics and Informatics of the Bulgarian Academy
of Sciences (IMI-BAS) within the framework of the project “Research and Iden-
tification of Valuable Bells of the Historic and Culture Heritage of Bulgaria and
Development of Audio and Video Archive with Advanced Technologies™
(BELL) and project “Multimedia Fund BellKnow”. Bulgarian bells are ana-
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lysed, documented, selected and exhibited (over 3 000 digital resources - photos,
video clips, audio recordings, diagrams etc.) in a Web-based environment [7, 8,
9].

The eLearning Department of MTA SZTAKI started mobile-based soft-
ware development in 2005. As a result of this activity, a new mobile application
family was created with the brand name of GUIDE(@HAND. It consists of more
than 50 multilingual oftline applications running on smart phones and tablets for
providing thematic services [10, 11]. The applications are available on the most
widely used mobile platforms (10S and Android). A permission-based content
management system supports the management and publishing of the multimedia
contents of the applications. The application offers a variety of services to smart

mobile device owners on 108 and Android platforms.

2. Integration of Digital Libraries for Bulgarian Cul-
tural Heritage with Guide@Hand Application Fam-

ily

The mtegration opened new ways to present the information of IMI-BAS
digitals libraries for cultural and scientific heritage through the GUIDE@HAND
mobile application. QR codes are used m Bulgarian Iconographical Digital Li-
brary (BIDL) — GUIDE(@HAND integration for marking digital iconographical
collections stored m BIDL and for sharing them as virtual exhibitions on mobile
devices.

Several 1ssues were considered and appropriate services were created dur-
ing the BIDL-GUIDE@HAND integration. The BIDL content editor tool allows
the users to create personalised collections of selected iconographical objects
and to save, edit, or delete these collections. Each collection gets a unique QR
code, which can be used to generate an export package. The generated zip file 1s
stored on the BIDL server and can be read by the GUIDE@HAND mobile ap-
plication. This QR code can be read by GUIDE@HAND and it is recognized as
a BIDL QR code, the mobile application downloads the zip file. The download-
ed collections are stored and managed locally and the downloaded icons and the
related descriptions can be presented in GUIDE@HAND mobile application

(see | 12] for more information on the integration).
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The following picture (Fig. 1) depicts the QR code accessibility point
from BIDL desktop mode web page (an example of icons collection from the
Regional History Museum in Veliko Tarnovo).

1
“ X H -
<L \ i

St Minas.. & St George... & St Johnthe . & St Cyriland St St Nicholas & St Archangel St Johnthe . &

Methodius & Michael &
‘-.'U,‘ ,n",‘;j b F’W )
q : b ¥ ! -
;) i ot}
St Nicholas... & The Mativity of

Deisis & ‘The prophet Elisha St John the 5t Athanasius & Deisis with
Christ 2 2 Baptist & Apostles &

o

) #

BE il

St_John the Royal doors & Royal doors & Royal doors & Royal doors &
Baplist &

Figure 1. Collection of icons from Regional History Museum in Veliko Tarnovo

For supporting QR code creation of the existing collections in BIDL, a
migration process was developed. The creation of offline archives was devel-
oped as a real-time process. In this process, the collection archive is build every
time a mobile request is made with the help of the QR code. The purpose of this
real-time archive creation is to preserve the content dynamics, because the BIDL
collections are not static and do not depend on the scts of sclected objects, but
on the characteristics of objects.

3. Applications

This section introduces the mobile applications developed in cooperation
between IMI BAS and MTA SZTAKI. The applications present valuable Bul-
garian cultural and scientific assets. Four mobile applications were developed
within the framework of the cooperation:

e GUIDE@HAND Veliko Tarnovo
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e BOOK@HAND BIDL (Bulgarian Iconographical Digital Library)

e INFO@HAND DIPP (International Conference on Digital Presen-
tation and Preservation of Cultural and Scientific Heritage)

e BOOK(@HAND Bells

3.1. GUIDE@HAND Veliko Tarnovo

Veliko Tarnovo represents onc of the most significant towns in the history
of Bulgaria. GUIDE@HAND Vcliko Tarnovo mobile application helps tourists
to discover a city with interactive offline map, detailed description of sights,
guided tours, event recommender, audio narration, etc. (Fig. 2). The application
1s available in Bulgarian and English languages.

Carrier ¥ 11:20 AM T "t Carrier = 11:22 AM o -

@GUIDE@HAND ek’ @) GUIDE@HAND

GUIDE
@HAND

VELIKO TARNOVO

Veliko Tarnovo

Figure 2. Screenshots from GUIDE@HAND Veliko Tarnovo.

3.2. BOOK@HAND BIDL

The aim of BOOK@HAND DIPP mobile application is to provide the
content of Bulgarian Iconographical Digital Library offline on smart phones and
tablets (Fig. 3) [12, 13, 14]. It can be used to present user generated collections
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in a list form or as virtual panorama pictures. The application is available in two
languages (Bulgarian and English).

@|BOOK
w @HAND

Al -
w -

lcons  Dawnload Collections Settings

Figure 3. Screenshots from BOOK@HAND BIDL

The application uses a built-in QR code reader to scan the QR code of the
selected collection on the Web site. The QR code contains an URL pointing to
the package consisting of the icons in the collection. After scanning the code,
the content package 1s downloaded from the BIDL web scerver and becomes
available under the Icons function.

The user can find the downloaded collections offline under the Collection
function. The function enlists the titles of collections. The icons in a selected
collection can be presented to the user in list view and panorama view. The list
view displays a list containing thumbnails and titles of the icons belonging to the
collection. When an icon is selected from the list, its picture and detailed data
sheet is presented to the user.
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3.2.1. Interactive multimedia.

Panorama Pictures. Interactive panorama pictures can be used to present
sights both indoors and outdoors. Virtual panorama pictures have been applied
for presenting the collections of Bulgarian icons on mobile devices. The virtual
panorama displays the icons of the collection positioned around a virtual exhibi-
tion room (Fig. 4). The screen displays only a segment of the virtual room while
the user looks around 1in the virtual room. The icons in the panorama view can
be zoomed and selected. After selection, detailed information 1s presented about

the icons.

S ———

Figure 4. Panorama view in landscape mode.

The virtual panorama is generated on the device from the collection of
icons and the background. There i1s no theoretical limit on the number of icons
presented. There are two methods: automatic mode and manual mode, for pre-

senting virtual panoramas in the application.

3.2.2. Gamification.

Because of integration in the web-based digital libraries and mobile appli-
cation, several interactive games are developed to deepen the users’ knowledge
for Bulgarian icons. Each game has a question pool of all the BIDL objects and
can be maintained by the Game Administrator. During the game, some of the
questions/answers are randomly selected from the pool. The application contains

the following games: Ordering, Blind map, Memory game, Sliding puzzle.
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The interactive games can run on Web or offline on mobile platforms
(Android, 10S). MTA SZTAKI had applied Flash technology under Web and
Android platforms for many years. However, the 10S platform does not support
the application of the technology at all. For this reason, MTA SZTAKI replaced
Flash with HIMLS5 in all eLearning and smart phone developments. HIML5
together with CSS3 technology was successfully applied in multiplatform game

development.

3.3. INFO@HAND DIPP.

The International Conference on Digital Presentation and Preservation of
Cultural and Scientific Heritage (ID1PP) 1s organised by IMI BAS under the pat-
ronage of UNESCO. It is organised annually from 2011. The INFO@HAND
DIPP mobile application provides information for the participants about the
DIPP conference series [15, 16]. The INFO@HAND offline mobile applications
primarily target conference participants and scientists interested in the scope and
topics of conference series. The offline application 1s more than a conference
guide because it can also present the conference materials (papers and infor-
mation on presenters) of the preceding years representing a scientific knowledge
base.

3.4. BOOK@HAND Bells.

BOOK@HAND Bells presents offline the information in BellKnow ar-
chive (Fig. 5) [8]. The application 1s available in Bulgarian and English lan-

guages.
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Figure 5. Screenshot from BOOK@HAND Bells.

The Places function contains a list of locations where the bells can be
found. The places are grouped into categories (churches, monasteries, museums)
and the list of the places can be sorted by their distance from the current location
of the user. A list belongs to each place where the first item contains general in-
formation on it and the further items refer to the bells located there. The Explore
function shows an interactive map with the locations of the bells. Either online
or offline maps can be presented. In casc of offline maps, the user does not have
to pay for the Internet. If online map is used, less storage is used on the mobile

device. The interactive map shows the current location of the user and the places
of the bells.

4. Conclusion

Several mobile applications, which can present information available in
digital libraries for Bulgarian cultural heritage, have been created. Users can get
personalised information through their smartphones or tablets at any time and
any place. The content can be presented offline, 1.e., the user can view the con-
tent on a mobile device even without Internet connection. Mobile applications
serve as new tools to reach a broader audience. This knowledge can be success-
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fully exploited in presentation of other cultural and scientific collections as well.
Interactive multimedia components such as panorama view, games and person-
alised collections proved to be useful tools to deepen the users” knowledge about

highly valuable pieces of cultural heritage.
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