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Abstract: The Digital collection of the Croatian Academy of Sciences and Arts (http://dizbi.hazu.hr) includes
digitized materials of the Academy's research units and the Academy Library. The Collection currently
comprises the following materials in original formats: books, journals, cast sheets, microfilms, plaster casts,
manuscripts of poems and music, paintings, art exhibition catalogs etc. The article discusses the structure, virtual

exhibition, viewing, tags and references, searching and other features developed in the repository.
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1. Introduction

The Digital collection of the Croatian Academy of Sciences and Arts (http://dizbi.hazu.hr)
includes digitized materials of the Academy's research units and the Academy Library. It was
launched in 2009 with the aim of serving as a unique digital repository, representing the
Croatian Academy's scientific and artistic collection on one Web site, offering free Web
access and modern and standardized development of technical support.

The following Academy units: The Fine Arts Archives, the Institute of the History of
Croatian Literature, Theatre and Music: The Division of the History of the Croatian Theatre
and the Division of the History of Croatian Music, and the Academy Library as initiator, have
established the Digital Collection. The Glyptotheque joined in the repository in March 2011.
Its task is to collect digitized reproductions of major works of statuary art by means of plaster
casts. The latest units are the Division of the History of Croatian Literature, The Ethnology
Division, The Strossmayer Gallery of Old Masters and The Croatian Museum of Architecture.

The Library director coordinates the team consisting of one or more representatives
(mostly younger researches) from each Academy unit. The project is funded from multiple
sources as follows: the annual budget of the Academy (140,000 HRK in 2011 for the project
of digitization), The Foundation of the Academy (15,000 HRK in 2011), annual competitions
for financial support for digitization by the Ministry of Culture of the Republic of Croatia
(60,000 HRK in 2011) and of the City of Zagreb Office for Education, Culture and Sports
(67,000 HRK). The total amount was 267,000 HRK in 2011, or since the beginning of the
project of digitization in 2008 approximately 550,000 HRK.

The Digital Collection currently comprises the following materials in original formats:
books and journals (296,054 pages or 889 volumes), art exhibition catalogs (5,504 pages or
258 volumes), cast sheets (7,063), microfilms (1,266 frames or 72 units), plaster casts (237),
medals and plaques (171), copies of frescos (10) and Croatian sculptures (238), manuscripts
(12,312), photos (74), paintings (100). The total amount is 323,029 digitized units at the end
of 2011. The plan is to store video recordings of lectures to be held in the Academy.
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The criteria for the selection of materials to be digitized are based upon the principles
of scientific, cultural and historical value and interest, preventive protection of old and rare
items, and the promotion of the scientific, research, artistic and publishing activity of the
Croatian Academy of Sciences and Arts.

The digitized documents are stored in several formats: masters in high resolution 24
bits uncompressed TIFF format (400 dpi), derived images in JPEG format, textual material in
PDF additionally processed for online access, following the procedures and regulations
recommended by the Croatian Cultural Heritage Project Office. Uploaded documents in
different formats like born-digital doc, xIs etc. except audio and video documents, are
converted on-the-fly to PDF upon upload. The original files and created PDF files are stored
on the server as well, but they are not accessible to a public user. The ArhivX concept applied
in the repository allows the access to single page image without the need to download the full
document on the client side. A user can download document in PDF format with embedded
watermark generated on-the-fly.

Conceptual design and programming of the Digital Collections of the Croatian
Academy of Sciences and Arts was conducted by the company ArhivPRO d.o.o. I thank Mr.
Kristijan Crnkovi¢ for his suggestions and good cooperation.

2. Structure of the repository

In the digital collection of the Academy the arrangement of material, design, viewing and
searching should be simple and clear. These are the main objectives pursued.

On the home page of the repository there is the main menu with a list of Academy research
and museum-gallery units and a list of the most popular, most read and recently added
documents.

3. Virtual exhibition

Virtual exhibition is the only, but striking, visual content on the first page. In the short time
intervals various images from the virtual exhibitions are displayed on the homepages of each
unit of the Academy. At this level it is possible to access the introductory description of the
digitized collection of each Academy unit, and the menu with the list of its digitized
collections. (Fig. 1)
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Fig. 1. Home page
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Virtual exhibition can be found on the home page of each Academy unit. The
exhibition presents the most attractive digitized fragments. In the same way it is possible to
organize thematic exhibitions.

4. How to display the digitized documents?

There are two ways in which the material is displayed on the first level. The most
comprehensive publication of journal / series Rad HAZU, which has a total of 520 volumes
retained the original disposition of the main numbering string that is the volume number,
without displaying the metadata. (Fig. 2)
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Fig. 2. Displaying the most comprehensive publication Rad HAZU of 520 volumes

The initial thumbnail display and associated metadata are used for all other collections
on the first level. The arrangement within a single type of document or collection can be
easily changed by selecting the key for sorting - author, title, date, etc. (Fig. 3).
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naslow: Apalon Belvecerski
| urijeme nastanka: ks IV st pr.n 2., rana helenistisko razdoblie gréke umjstnast

broj: inv br: AP.26

naslov: Sleksandar Velki
autor: Nepozrat
wrijeme nastanka: IV, st pr.n.e., helenistiko razdoblie gréke umistnosti

broj:inv.br. A-104

Fig. 3. Displaying by title proper

There are two different shortened viewing interfaces (Fig. 4 and 5). The first
emphasizes the metadata and the second image of digitized material, which is suitable for art
exhibits - paintings, sculptures, etc.
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E naslov: Apolon Belvederski J
1 autor: Lechar

naslov: Aleksancar Y eliki /'
autor: Nepoznat

naslov: Amazonka

3 l autor: pripisuje =& Polikletu ii Kresilasu
i

naslov: &poksiomen (Atlet sa strugalom) !
autor: Lizip

naslov: Ares (ili: Mars) Ludovisi f
autor: prigisuje e Lizipu il Skopasu

Fig. 4. Shortened viewing interface which emphasizes the metadata
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Fig. 5. Shortened viewing interface which emphasizes image of digitized material

On the second level the thumbnail image is enlarged. There is also more metadata on
this level and (Fig. 6) available tags and references to the related network resources outside of
the repository, as well as links to documents that illustrate or complement the main digitized
object. For non-linguistic contents there are bookmarks and tags that could be used for
indexing purposes as well as for area selection and tagging. For example, some area of a
painting can be selected and tagged. (Fig. 7) The system is able to find selected and tagged
area through search mechanism.
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» POCETNA 7 O PROJEKTU > POMOC 7 KONTAKT # Hryatski 7 English » Login
| P bretragivanje | @
POCETNA Eniinica Diplermnati¢ki goomik Kralievine Hreatske, Dalmaciie | Siavenie

% Detalji

. Diplomatiéki zbornik Kaljevine Hrvatske, Dalmacije i Slavonije
DIPLOMATICK] ZBORNIK

podnaslov: 5

jezik: hrv lat

1D: 1276

Datum objave: 2010-02-23 16:35:59

Reference:

1. Originalni dokument - 1270. prije 3. maja. Bela kralj uaarski i hrvatski dozvoljuie na molbu Kureja gradjanina varazdinskooa

pradaju zemiie | Zamjenu za palaéu u Varazding

2. Originalni dokument - 1256, 19. maja. Bela kralj ugarski i hrvatski dosudjuje Varazdincima otok Tursoj, koji je svojatan Zupan
el Juraj sin Lukin

3. DAR: Vinkn Foretic, Otok Karéula u srednjem vieku do g. 1420

Fig. 6. The second level of viewing
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Fig. 7. In paintings tags lead to its selected parts for iconographic analysis

5. JavaScript browser

On the third level the digitized object can be viewed in JavaScript browser (Fig. 7 and 8).
This interface has versatile characteristics. It runs successfully on all platforms such as
Internet Explorer, Firefox, Google Chrome, etc., as well as Windows and Linux systems.
Accessing the requested page is very fast. A user does not have to wait for the whole
multipage document to be downloaded. Instead, the client generates a request for a particular
page and sends it to the server. The server responds quickly, while there is a small amount of
data that should be transferred to the client side.

omik Kaljevine Hrvatske, Dalmacis i Slavonije

/ , || = & | S| | w|l ¢ | @ |n| @r]e|e|a|a]r o
& 2 = © o
= Original w nadbisknpskon arkiva w Zagrebu: » Decimalie 3[1s -—
Petat je olpao, visi na listini samo malo crocie I osmedie svilene wrvce.
= &

1266, 18. maja.

; Bela kraly wparsti ¢ hrvalski dosudruje Varaidincima otok Tursoy,

koji je svojateo Fupan Furaj sim Lukin.

Bela dei gracia Hungarie, Dalmacie, Crouacie, Rame, Seruie, Gallicie,
Lodomerie, Cumanieque rex omnibus Christi fidelibus presentes litteras
inspecturis salutem in eo qui regibus dat salutem. Excellencia regia in-
nigilans remediis subditorum, solet ea suis litteris roborare, que iuris

2]

Fig. 8. Viewing a document of 784 pages,
which are fast accessible through JavaScript browser

The functionality of the JavaScript interface is constantly being improved. The
following features exist at the moment: thumbnails and large image preview (the icons 1 and
2), thumbnails only preview viewing (icon 3), large image preview (icon 4), double page
preview (icon 5), fit to height (icon 6) fit to width (icon 7), best fit preview (icon 8) and
continuously viewing images by vertical sequence (icon 9). Textual materials can be accessed
through the table of contents of the journal or book (icon 14). Text extraction from the
scanned image is available as well (icon 15). The following are the icons for viewing
references (icon 16) and displaying tags (17). The selected range of pages or the entire
scanned document can be saved as a .pdf document (icon 18). By clicking on the last two
icons you can print the current page (icon 19) or zoom and rotate a picture (icon 20). A
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watermark (the official logo of the Academy with the image of its founder, Josip Juraj
Strossmayer) appears on every image of an exported or printed document.

6. References

This feature is developed for semantic linking with other repositories that use similar
technology and the Open Archives Initiative Protocol for Metadata Harvesting (OAI-PMH)
standard.

By clicking on the icon of the JavaScript interface the reference window opens: a click
on the right icon displays the section of the related document in our repository. (Fig. 9). By
clicking the name of reference a document in another repository that refers to the document in
our repository is displayed (Fig. 10).

bomik Kaljsvine Hrvatske, Dalmaciie i Slavanijs
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e Originainidokument - 1255, 13 maja. Bela kralj ugar ki rvatski dosuiie lei gracia Hungarie, Dalmacie, Crouacie, Rame, Seruie, Gallicie,
sl el sy Lt Cumanieque rex omnibus Christi fidelibus presentes litteras
DAR: Vinko Foretié, Otok Korula u srecnjem vijeku do g. 1420 s Salutem in eo qui regibus dat salutem. Excellencia regia in-

Originalni dokument - 1270, prile 3. maja. Bela kralj ugarski i hivatski dozvoljuje na
malbu Kureja gradjanina varazdinskoga prodaju zemlje | zamjenu za paladu u
Varazdiny

mediis subditorum, solet ea suis litteris roborare, quec iuris

548

Fig. 9. Displaying the section of the related document in the Academy repository
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Drzavni arhiv u Varazdinu

POCENA | ARHI | OPCRTAIL | VIEST | KONIAKT | englin

Hralj Bela IV. dosuduje gradu
VaraZdinu otok Tursoy, Koji je
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Fig. 10. Displaying the document in another repository
that refers to the document in the Academy repository

7. Searching

There are integrated searching algorithms for metadata and full-text search supporting the
following:
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1. Full-text or metadata search: use keywords to search the full-text of all items in
repository.

2. Collection search: search inside a collection of materials

3. Single-volume search: when viewing an item in the viewer, use keywords to search
inside that volume.

Full-text search supports phrase searching or multiple term searching. Non-linguistic content
is searchable through tags and bookmarks set by collection builders.

7.1. Highlighted search result. Search terms are highlighted in the search result list
(Fig. 11),

Thumbs Search

Napolean i
1, [str, 381]

da podiZe tvornice, da elektritno svjetlo dovodi u najmanja sela, da na ogromnim brodovima plovi po svil
tolika ljudi, taliko glava i taliko kesa sudjeluje u pustolovnim poduzedima? To neograniteno pouzdanje st
prije svega. . . U sjaju svoga pobjedonosnoga orufa, . [ vise... ]

2. [str. 133]

Zrnacajno je, da je medjutim posverna prestac do tada sveobéi upliv francuzke knjige u Holandii, te :
narodni patriotski pjesnici Bilderdijk i Tollens, Istina, u srprju 1810, pripoji Napaleon Holandiju Francuzkej,
bratu, koji se ved bio ,poholandic”, no uto [ vige... ]

Fig. 11. Highlighted search result

as well as on the images in the universal viewer (Fig.12).

Arbvx dig
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Znatajno je, da je medjutim posvema prestao do tada sveobéi
upliv franeuzke knjige u Holandiji, te se javljaju pravi naredni
patrintski pjesnici Bilderdijk i Tollens.

Istina, u srpnju 1510, pripoji Napoleon Holandiju Franceuzkoj,
uzprkos svomu bratu, koji se veé bio ,poholandic®, no u to se doba
veé priblizavade bura, keju su holandski rodoljubi predvidjali, pri-
pravni ju dofekali i ostavsi toliko uvidjavni, da saduvaju sve stede-

Fig. 12. Highlighted search result on the image in the universal viewer

As mentioned above searching is supported in a single document, in an entire
collection or in all collections of the repository. Searching is available in JavaScript interface
or in Silverlight.

Clicking the search icon in the JavaScript viewer of a single document and typing the
required term in the search box (Fig. 13) displays the OCR text in a new window with the
requested term highlighted. By clicking on the icon at the bottom of the page, the requested
page with highlighted search term appears.
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Clicking on the specific collection of documents starts a search within this
(Fig. 14).
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Diplemaiicki zbomik Kaljevine Hivalske, Dalmacije i Slavenijs

Kaptol stolnobiogradski syjedocs, da je Kurej sa stnovima svojima

Pretrazivanie po dokument
Christi fidelibus presentes

ternam. Ad uniuersorum no-
quod Cure ciue Worosdiensi
una parte, Dionisio officiali

dam Thome comitis fratris
sancti Andree. Replicabat quidem domina abbatissa et ius conventus sancti Andree, quod prescriptionem allegatam, quod copi Strigoniensis aule regis
preiudicat de iure alicui sit, nisi Unde cum L non possit se tueri Stemetur ., .. . Saain
Tespondere. Super quo Llvague pars petebat, ut predict vicari interloquerentur. Gui habito con- silio in scriptis interlocut &unt, quod pars  titutis, idem Curey et filii sui
lum exemplav i QOMINUS noster Bela illustris

coniungere. Actum est hoc iuxta ecclesiam sancle Marie majotis. Ego Donatus de Antonio presbyter et netarius hoc exe
addens vel minuens, quod sen- tentiam mutet, set secundum quod in orginali confecto per manum meam in veni, it s il ladibasab
consusto signavi, de mandata pre- dictorum vicariorur complevi et roboravi. Mattel Memorie storiche su Ragusa 7 mis castrl Zaladiensis absque
brae dubrovacke br. 416. (SL. br. 265, Il 253—254. 995. 1270, 1. maja. Kaptol stolnobiogradski siedo, da je Kufe] sa sinovima svejima = :
prodas palacu U Varazdinu Dionizu cvorjamiu kralice. [Clapitulsm ecclesie Albensis omnibus Chiisti fdslibus presentes literas inspesturis 1S LCTItEML €t ad sue potestatis
salutern in domino sempitemam. Ad unidersarurm no- ticiam tenore presencium volumus peruenire, quod Cure cive Worosdisnsi siusque fllis 3. ¢ i - oo
scilicet Compolto st Leone ex una parte, Dionisio officiali Dionisii seruientis domine regine flii quondam Thome comitis fratris venerabilis patis 153 uirgultis, fenetis, aquis et
domini Philippi arehispiseopi Strigoniensis aule regis cancelarii ex altera in nostri presencia constitutis, idem Curey et fii sui coram nobis : :
proponere curarunt, quod cum dominus noster Bela flustis rex Hungarie ofim terram Petr caluf sbagionis castr Zaladiensis absque herede CLEILLETTL eidem Cure eiusque
etedentis i comiaty Zaatiensi existentem et 2 sue patestals el ordinzcioris marus deuolutam cum Sibis, uigulis fenetis, zguis et tera sius  fidelitatis  obsequia et
arabili ad veum decem aratrorum suficienter sidem Cure sivsque hersdibus heredumque successatibus ob ipsius fideliatis obsequia et

[mare...]
% Bl

Fig. 13. Single volume search

i
% ™, Hrvatska akademija znanosti i umjetnosti

. g =
"i &) 45; .Digitalna zbirka

Arpc ot
» POZETNA  » O PROJEKTU  » POMOC  » KONTAKT Hrvatski  » English > Login
Sigismundlus 7 pretragivanie | ()
Pretrativanje po: Diplomati&ki dbomik Kialjevins Hrvatske, Dalmasie  Slavonije’ (_
POCENA Kniinica Diplomatizki Zoomik Kralievine Hrvatske, Dalmaciie i Slanvonije
1
Pronadeno u textu [239] Naslov: Diplomaticki zbornik Kraljevine Hrvatske, Dalmacije i Slavonije, slika 545

Podnaslov: 18

Nadeno na slikama: 545, 536, 540, 547, 538, 552, 525, 526, 528, 537,
538 215, 13962, marti. Sighmundus rex Nicolso de Gara siuscus fils literas suas do collations insulas

St ot Kar: die 6. i 2. 1357, 8t capttus Nanenss e 20, auaust &, 1357. 36 sarum stetutions i dommum
itan insulan dates ramsumit 320 216, 2355, 28, o

*« L0

2

plomat

Naslo: zbornik Kraljevine Hrvatske, Dalmaci
Podnaslov: 17

lavonije, slika 640

Nadeno na slikama: 649, 651, 675, 652, 653, 684, 654, 660, 664, 680,

1387. 15. iulii, 2agrabiae. Sigismundus rex possessionem Popouch in comitatu Crisiensi sitam
Georaio, fiia Ni calai, sonfert, ... 71 54.2387. 21, iwlii. 2agrabiae. Akus, banui Sclavoniae, comiti
Crisiens| etcomiti terrestri eiusdem comitatus praccipit, ne a .. [vise.

« Lo

3
Naslov: Diplomatitki zbornik Kraljevine Hrvatske, Dalmacije i Slavonije, slika 419
Padnaslov: 19 - Dodaci, sv. 1

Nadeno na slikama: 419, 424, 400, 401, 180, 386, 393, 406,
TUPANUS, v. Cemecha 54, v, Crepun 54, v. Drasil 61 IURAMENTUM Corporale ad sancta Dei svangelia ds, 107,
117, 153, 168, 182, 184-186, 103, 204; Cum tribus personis 47, 59; Fidelitatis 97, 164, 165 1US Episcopatus
Unieneid 47+ Metranalii m 165 T4 149: Remanfin 564 1 14C1S DF HORTUCAL O an  Fuite

Fig. 14. Collection search

collection

The entire repository search starts by typing a search term on the home page (Fig. 15).

“Hrvatska akademija znanostu i umjetnosti
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» POCETNA | OPROJEKTU | POMOC | » KONTAKT Hrvatski  » English  » Login

kusic - pretragivanje | ()

1
Pronadeni autori [1] Naslov: Rad, slika 4

Nadeno na slikama: 4, 96, 86, 78,

Pronadeno u textu [32] SADRZP«J TABLE OF CONTENTS D Ikic, paventi, I Padovan, V Caikovac, Z, Kusié, N Bakovié, B, Pokrajac,
Nola, N Pipi¢, A, Georgiievié, TGrﬁ\zurek vaak‘ Solde-Belié, D, De Svo, I Despot Melanomas, Interferon
Ceetiis G e
* L0

2
Naslov: Lietopis, slika 254

Nadeno na slikama: 254, 244, 245, 253, 42, 80, 174, 238, 57, 65,
255 aspiration Cytology in Children and Adolescerts, Coll. Antropol, 34 (1), 2010., 197- 200; 1. $amia, J.
Lukad, J. Marié-Brozié, M. Bulian, 1. Alajbeg, D. Kovadevit, M. Situm, 2. Kusié, Prognostic value of
microphthalmia-assaciated transcription factor and thy- rosinase as markers for . [vie...]

a
Naslov: Muzikalije u glazbenom arhivu splitske Stolnice sv. Dujma, slika 381

Nadeno na slikama: 381,
0 - Sign, LXITI/1367 ANONIMUS Adiuva nos In a, C rkp part /S, &, T, B/ dian; S, A, T, B /dijelovi/ s
L)(X)(Hl/lass ANONINIIS ftp Dominica Paljsarum In Es, C rkp dion: 5 T1,3111,4 B, 3BT 2vI L, 2 vl 1
, IDS Napomena: Vidglovié pripisuje dielo lampe- .. [viZe...]

Fig. 15. Full-text or metadata search
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Advanced search includes the document/collection/repository level and Boolean
operators. Search results are grouped by type of metadata (author, title, notes, keywords, etc.),
above which is the full text search result as the first listed.

8. Silverlight

Digitized documents sometimes contain high-resolution images which you may want to view
in greater detail. This feature is available when using the Microsoft Silverlight plug-in which
can be installed by following the instructions on
http://www.microsoft.com/getsilverlight/Get-Started/Install/Default.aspx.

The digital collection of the Croatian Academy of Sciences and Arts includes
paintings, sculptures and old and rare books which can be viewed in Silverlight.

Control toolbar includes a toolbar icon for navigation between pages, an icon for
increasing or decreasing the size of the viewing window and the pressing the Escape button
exits full-screen mode. Zoom in and out of the image using the + / - buttons or the mouse
wheel. Rotate the image using the clockwise / counter clockwise arrows. (Fig. 16).

TWETDB?

Sl. 17. G (glagoly)

G

1. Kijevski|listi¢i 2. Praski odlomak A 3. Assema-
nijev evandelistar 4. Kréki natpis 5. Bec¢ki listi¢i
6. BaScanska plo¢a 7. Senjska plo¢a 8. Mihano-
viéev apostol 9. Humski grafit br. 37 10. Humski
grafit br. 9 11. Ro¢ki abecedarij 12, Grdoselski
ulomak 13 Legenda 0 SV. Tekh 14 Ustav 15

Fig. 16 Interface for viewing the high resolutlon d1g1tlzed books w1th Sllverhght

Searching the document displayed in the Silverlight technology is possible as well. In
Figure 16. search result is marked in red.

@ Hivatska akademija znanosti | umjetnosti - digitalni repozitorij - Mozilla Firefox BEX|

.
Hrvatska ij ii

Digitalna zbirka

waiteksiovi. | B8] The dia collction ©) b az. SEEDI 201 1-m Paink Shop Pro TR VIR QD@ @) X 2001

17 Video recordmg


http://www.microsoft.com/getsilverlight/Get-Started/Install/Default.aspx
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9. Video

Croatian Academy of Sciences and Arts organizes many scientific lectures and
conferences, captured regularly in video format and saved on DVDs.
The new video displaying technology can solve the problem of video long term preservation,
and at the same time provide access to the recordings to all or selected Internet users. (Fig.17).

10. Using the repository

The Digital collection of the Croatian Academy of Sciences and Arts can be used without
authorization. Each user can browse and search without limitation through the entire
repository, with the exception of the documents protected by copyright. Such material may
only be used in the Academy Library.

Authorized users can create personalized pages, save favorite documents, add tags,
etc. The researchers can store their scientific results and working papers during the study on
their own personalized pages in the repository.

11. Conclusion

Digital collection of the Academy is being developed very intensively. Since 2008 when the
library began developing its digital collection, and since 2009 when the development spread
to other Academy units, the repository keeps a total of about 323,000 images of books or
separate documents, such as cast sheets, paintings, etc.

Number of Academy units is also growing, from four in the beginning to nine in 2011.

The number of users is also growing very rapidly. In the recent year the repository was
visited by about 15,000 visitors, creating bandwidth of 498.0GB.

What's next? We hope that the other Academy units will join into the repository
successively and that the process to join Europeana is also an achievable goal in the near
future. We are optimistic!
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