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MPETPAKUBAILE MYJTUMEJIAJATTHUX
UH®OPMAIIMIA Y CUCTEMY
JUTATAJTHUX BUBJIMOTEKA

MATHUCTAPCKHUX U JOKTOPCKHUX
PAJIOBA'

Bpanko MujocasbeBuh, 3opa KomoBuh
®axyarer Texunukux Hayka Hosu Cap

Caxerak

IToctoju BuUIIe COOTBEPCKUX CHCTEMA 33 MPETPAKHU-
Bambe MYJITUMEIHjATHUX JOKyMeHaTa. OBH CHCTEMH HMajy
1 HEeKa OrpaHHyYeha Kao IITO cy (PUKCHA CTPYKTypa JOKY-
MEHaTa ¥ OrpaHH4eH Opoj MOAp)KaHMX THIOBAa Meauja. Y
UJbY TIpEBasHIaXKeHha TUX HENOCTaTaKa pEaln30BaH je
[TpommpuBH cucTeM 32 NPOHATAKEHE MYJITHMEIH]jAUTHHX
nokymeHara (Extensible Multmedia Information Retrieval
System, XMIRS). V paxy cy HaBeleHe OCHOBHE KapaKTepu-
cruke apxutektype XMIRS-a koja omoryhaBa mpommmpu-
BOCT CHCTEMa PA3IMYUTHM MOIYJIHMMAa 3a IPOHAJIaXKEHE
MYJITUMEIUjaTHUX o0jeKkara U pa3IM4uTHX MOJiella MpoHa-
Jaxema JqokyMmeHara. OnucaHa je UMILIEMEeHTalrja IpoTo-
tuna XMIRS-a xoHpurypucasor Tako 1a noapxu QyHKIH-
je TpoHalakema IOKyMeHaTa y CO(PTBEPCKOM CHCTEMY
MpexHa aurutaiHa OMONMOTEKa JOKTOPCKMX, Marucrap-
CKMX W JUIUIOMCKHX PajioBa, KOjU ce pa3BHja Ha YHHBEp-
surety y HoBom Cany. 3a UMIUIEMEHTAIH]y T10jeIMHATHUX
3axTeBa uckopuirhern cy mocrojehu pazHopogHu codrBep-
cku naketu koju cy y XMIRS unTerpucanu y gpopmu mero-
BUX Moayna. Ha kpajy cy nmaTéu WiIyCTpaTUBHH HPHMEpH
IpeTpakuBamka TEKCTyallHUX Capikaja, ClIMKa U BHIEO
3anuca.

KibyuHe peun: MyJITHMeIHjaTHU JOKYMEHTH,
npoHanaxkeme nHpopmanuja, XML noxymenTn

1. YBog

[IpoGieM mpeTpaknBama MyJITUMEIN]jATHAX J0-
KyMEHaTa je TpeaIMeT HCTpakWBama y oOjacThMma
nponanaxema uHopmanuja (IR) m 6aza monaraka.
[lojam mokymMeHTa KaO0 OCHOBHOT HOCHOIA WH(pOpMa-
nyja je TeHTpanHu mojaM y obmactm IR. Tperman
JNOKyMeHaTa y pasHuM IR cucremuma je pasnuuur,
nosiazehu 0J1 HECTPYKTYPUPAHHUX TEKCTYalTHUX JIOKY-
MeHaTa J0 CTPYKTYPHPAHUX MYJITHMEIVjaTHUX JOKY-
MeHara. OBaj pam 0OaBu ce mpoOjeMuMa Tperpa-
KUBabha CTPYKTYPHUPAHUX MYJITUMEIUjATHUX JOKyMe-
Hata. CTpyKTypHUpaHU MYITHMEIUjaTHH IOKYMEHTH
Cy CIIOXEHH 00jeKTH KOjH campke apyre odjexre. VH-
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Abstract

There is a number of systems providing
retrieval of multimedia documents. These systems
have certain shortcomings, such as fixed document
structure and a limited number of supported media
types. An Extensible Multimedia Information Retri-
eval System (XMIRS) has been developed as a result
of addressing those shortcomings. This paper presents
main characteristics of XMIRS software architecture
providing system extensibility by multiple multimedia
object retrieval modules and multiple document
retrieval models. An implementation of a XMIRS
prototype configured to support document retrieval in
the Networked Digital Library of Theses and
Dissertations (NDLTD) system is described in detail.
Implementation of particular retrieval functionality
utilizes existing software packages integrated into the
whole system as XMIRS modules. The paper then
presents examples of multimedia document retrieval
in NDLTD using XMIRS including retrieval of text,
images, and video clips.

Key words: multimedia documents, information
retrieval, XML documents

1. Introduction

The problem of retrieval of multimedia
documents is a subject of research in information
retrieval (IR) and database communities. The notion
of a document as a main carrier of information is
central in the IR field. The treatment of documents in
various IR systems ranges from unstructured textual
documents to structured multimedia documents. This
paper deals with problems of retrieval of structured
multimedia  documents.  Structured multimedia
documents are complex objects comprising other
objects. The internal organization of comprised
document elements constitutes document structure.

! Pax je usnoxen na Cmpyunom ckyny "Pan y cucteMy y3ajaMHe KaTanorusanuje” oapkaHoM y okBUpY JleBeTe CKyMITHHE
3ajequuiie oubnuoreka yausepsurera y Cpouju, 10.- 11. okrodpa 2003. roqune y Hapoanoj oubmuorern Cpouje.

2Paper presented on the 9™ Professional Meeting "Shared cataloguing system" organized by the Serbian Academic Library
Association and held in the National Library of Serbia. Belgrade, 10 -11 October 2003.
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TEpHA OpraHu3allfja eJieMeHaTa KOjU YMHE JOKYMEHT
npeacTaBba BEroBy CTpyKTypy. IlojennHu enemeHTH
JOKYMEHTa MOTY TPHIAaJaTH Pa3IHduTHM THIIOBUMA
Medja, Kao MITO Cy TEeKCT, CIIMKe, BHICO U ayAHo 3a-
mucu. [lpeTpaxxkuBambe MyINTHMEIMjaTHUX TOKyMEHa-
Ta Mojapa3yMeBa NpOHANAKEHE OHUX JIOKyMEHaTa y
ITOCMaTpaHo] KOJCKIUjH YUjU caap:kaj oJaroBapa ga-
TOM KpHUTEpUjyMy. Y MYyJNTHMEIHjaTHOM aMOUjeHTy
MpeTpaKUBakE IO CaapiKajy OIHOCH Ce Kako Ha
TEKCT, TAKO M Ha Jpyre THUIOBE Meawja (CTaTHIHE
CIIMKE, BU/IEO 3aIHCH).

Pesynratun y obnactu mpoHalakema MyJITHME-
IjaTHuX WHGOpMaIHja MPUCYTHH Cy BHIIE O] Jele-
Huje. [lo naHac je pasBujeH oxapehenu Opoj cucrema
Koju oMmoryhaBajy mpeTpakuBame MyJITUMEIHjaTHIX
JOKyMeHaTa. Y OBOM TeKCTy Ouhe mpuka3aHa 4eTHpH
penpe3eHTaTHBHA CUCTEMA.

Jenan on mpBUX cHcTEMa 32 TMPETPAKUBALE
MyntuMenujaraux nokymenata, MINOS [1], koHIwm-
TIApaH je Tako Ja pyKyje MOKyMeHTUMa (PUKCHE CTPy-
krype. Jokymentu MINOS-a mory ma caapike TEKCT,
CIIMKe, 3BYy4YHE 3aIllice U JoAaTHe aTpuOyTe (CTPYKTY-
pupane Meranojarke). llpeTpaxkuBame KOJEKIHje
OBa-KBHUX JOKyMeHaTta uMma cieache moryhmoctm: (1)
MpeTpaXXUBambe 10 CaapXkajy TeKCTyaJHHUX eJieMeHara,
(2) mperpaxuBame IO CaIpkajy CTPYKTYpPHpPAHHX
Meramoaaraka, (3) MpeTpaKuBambe IO ET3WCTCHINjH
CIIMKE WJIM 3BYYHOT 3amuca y JokymeHty. [Iperpa-
KHUBAE M0 CaipKajy MyJITUMEIUjalTHUX JOKyMeHaTa
MINOS-a pmakie, HHje TOTIIYHO: HHUje Moryhe mpe-
TPaXXUBATH AOKYMEHTE I10 CalpKajy KUXOBHX CIHKA
OJHOCHO 3BYYHHX 3alluca.

Cuctem MULTOS [2] je, mo cBOjUM KapaKTepu-
ctukama, ciimdad MINOS-y. OCHOBHY pa3liiKy HU3Me-
by oBa mBa cuctema mpencraBiba moryhnoct MUL-
TOS-a ma pykyje MOKyMEHTHMa pPa3IMIUTe CTPYK-
Type. IlpeTpakuBame 1Mo caapikajy MojeANHNX elieMe-
HaTa IOKyMeHTa (YHKIIMOHAJHO je eKBUBaJeHTHO MI-
NOS-y: ciuke ¥ 3ByYHH 3allUCH HE MOTY C€ MpeTpa-
KUBATH MO calpkajy Beh caMo MO er3WCTeHIjH Yy
JOKYMEHTY.

Mogen 3a mNpoHANAXEHE MYJITHMEINjaTHUX
JOKyMeHaTa IpHKa3zaH y [3] KOpUCTH KOHUENTE Mpe-
TUKATCKE JIOTHKE 3a PEIPE3CHTAIH]y caapiKaja TOKY-
MeHaTa W HeroBux enemenata. OBaj Mozen OMOry-
haBa pykoBame NTOKYMEHTUMa pa3iIU4YuTe CTPYKTYype.
[IpeTpakuBame mMOKyMeHaTa Moryhe je Kako IIo
KapaKTepHCTHKaMa IHUXOBE CTPYKType, Tako W II0
cazapxajy NMojeAMHUX eneMeHarta. EnemMeHTH 1oKyMeH-
Ta MOTY MpPHIAJATH Pa3IMYUTHM THIIOBUMa MeEIHja.
Jla Ou mpeTpakuBame 1Mo eleMeHTUMa onpehenor Tu-
na menuja 6uso Moryhe, moTpeOHO je U3pa3uTH caap-
’Kaj TaTOT elleMEHTa KOHIENITUMA TPeANKATCKe JIOTH-
Ke KOjy KOpucTH Mojen. Ha oBaj HauwmH, MOJEN je Mo-
ryhie MpOIIMPUTH TMOAPIIKOM 32 Pa3UuUTE TUIIOBE

Particular document elements can belong to different
media types, such as text, images, video, and audio
clips. Multimedia document retrieval represents the
retrieval of documents contained in a given document
collection that conform to the given search criterion.
The multimedia document environment assumes
content-based retrieval (CBR) for all media types (eg.,
text retrieval, retrieval by image content, retrieval by
video content).

Research results in the field of multimedia
information retrieval exist for more than a decade. A
number of systems providing multimedia document
retrieval has been developed. This paper discusses
features of the four representative systems.

One of the first multimedia document retrieval
systems, MINOS [1], handles documents with fixed
structure. MINOS documents can contain text,
images, audio recordings and attributes (alphanume-
rical metadata). The retrieval of documents in a col-
lection has the following features: (1) content-based
retrieval on textual elements, (2) CBR on the content
of attributes, and (3) retrieval based on the existence
of an image or an audio clip in a document. Therefore,
the retrieval of documents based on their content is
not complete in MINOS — it is not possible to search
document collections based on the content of their
images or audio clips.

The MULTOS system [2] is functionally similar
to MINOS. The main difference represents the ability
of MULTOS to handle documents with different
structure. The retrieval functionality is equivalent to
that of MINOS — images and audio clips can be
queried only on their existence, rather than their
content.

The multimedia information retrieval model
presented in [3] uses concepts of predicate logic
for representing content. This model is able to
handle documents with different structure.
Document retrieval uses information on both
document structure and element content.
Document elements can belong to different media
types. In order to support retrieval using a certain
media type, a model of content representation
using predicate logic must be formulated. Thus
the retrieval model is extensible with support for
different media types, provided that their content
representation uses the concepts of predicate
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Me/ija y3 YCJIOB Jia Ce perpe3eHTalrja BUXOBOT ca-
IpKaja u3pakaBa J1aTHM KoHIentiMa.HameTame cor-
CTBEHOT MoOJIela pemnpe3eHTanuje canpikaja je U oc-
HOBHO OTpaHHYEH-¢ OBOT MoJIelia MPOHANIAKEHha JTOKY-
MeEHaTa.

VY mmipy mpeBasmiIaxema HejocTaTaka IocToje-
hux cucrema 3a IR peanmsoman je Ilpommupusu cu-
CTeM 3a MpOHAJAKEHE MYJITHUMEIUjATHUX JTOKyMe-
Hata (Extensible Multimedia Information Retrieval
System, XMIRS), nerajbHO TpuKa3aH y IHUCEPTAIHjU
[4]. [Tona3zHa Tauka HETOBOI pa3Boja Ouia je na ce
oMoryhu npommpuBocT cuctema. IIpommpuBocT ce, y
OBOM cIy4ajy, oriiefa y jaBa acriekrta: (1) mpommpu-
BOCT CHCTEMA MOJPIIKOM 3a MPETPAKUBAE Pa3IniH-
TUX THIIOBa MeIWja MO HUXOBOM caapkajy u (2)
NPOUIMPHUBOCT  CHUCTEMA  PA3IMYUTHM  MOJEINMA
npoHanakema JokyMeHata. dopmanHa crermpuka-
muja codreepcke apxutekrype XMIRS-a u moaena
MpOHaJaXKema [OKyMEHaTa KOjU Cy HaMeHEeHH 3a
XMIRS nara jey [4, 5].

UmnnemeHTanyja MpekHe IUrHTanHe Oubimo-
TeKe IOKTOPCKMX W MarucTapcKux pagoBa MpeacTa-
BJba HACTaBakK pasBoja bubmmoreukor mHQOpManno-
Hor cuctema bUCHC [18] HamemeHa paxy ca OpUTH-
HaJIHUM JOKYMEHTHMa Yy IWTCHTATHOM OONUKYy. Y
HACTaBKy TEKCTa JaT je Mperyiell OCHOBHUX KapakKTe-
puctuka apxutekrype XMIRS-a w wmirycrpatuBHH
MpUMEpPH HEroBe NMpHMeHe y MpeXHO] TUTHUTaIHO]
OubMMoTeNM KOjU MpHKa3yjy KOMOWHOBame MpeTpare
0 TEKCTYaJTHUM €JIEMEHTHMA JOKyMeHaTa, CIIMKaMa 1
BUJICO 3aIUCHMA.

2. Apxurektypa XMIRS-a

Cuctem XMIRS pykyje CcTpyKTypupaHUM
MYJATHMEAMjATHUM JOKYMEHTHMa YHjU C€ CaApiKaj
npencraBba XML jesukom [6]. XML je mpe cBera
HaMEHhEH PENpe3eHTOBamY CaipXkaja CTPYKTypupa-
HUX TEKCTYyaJIHUX JOKyMEHAaTa ajHl Ce MOXE YIOTpe-
OWUTH U 32 onHC caapikaja MyJITHMEANjaTHUX JTOKyMe-
Hata. CtpykTrypa XML nokymeHara je xujepapxujcka,
3aCHOBaHa Ha CTPYKTypu ctabia. CloxeHHje CTpy-
KType JokyMmeHata moryhe je dbopmupatn kopumhe-
BeM JIMHKOBa Koje neduaumie XLink cranmapn [7].

CrpykTypa mokyMeHata kojuma pykyje XMIRS
omucyje ce XML Schema jesuxom [8, 9]. XMIRS
MOXeE [1a pyKyje AOKyMEHTHMa DPa3IMYUTHX THUIIOBA.
3a cBakW THIT JOKyMEHTa MOTpeOHO je meduHmCcATH
weropy XML Schema cnenuduxanmjy.

Ynotpebda cranagapaaor HTTP nporokomna [10]
32 HUCHOPYKy [IOKyMeHaTta omoryhaBa HIMPOKY
JOCTYIHOCT JIOKyMEHaTa pa3lIWYuTUM TUIIOBUMA
knujeHata y web okpyxemy. URI cranmapa [11] 3a
jenwHCTBEeHY uUAeHTU(UKaNUjy pecypca o00e30ehyje
HE3aBUCHOCT aIUIMKalMja O]l HauyMHa HCIOpYyKe
JOKyMEHaTa M JIOKallMje HHUXOBOT CKJIaIUIITCHA.

logic. Imposing its own model of representing
content is the main drawback of this retrieval
model.

In order to overcome the shortcomings
present in existing multimedia IR systems and
models an Extensible Multimedia Information
Retrieval System (XMIRS), presented in detail in
[4], has been developed. The main focus of
XMIRS development was to provide system
extensibility. System extensibility comes in two
ways: (1) extensibility by supporting multiple
media types in document retrieval and (2)
extensibility with multiple document retrieval
models. Formal specification of XMIRS software
architecture and retrieval models suitable for
XMIRS is given in [4, 5].

The implementation of the Networked Digital
Library of Theses and Dissertations (NDLTD) is a
result of continuous development of the BISIS library
information system [18] that is able to handle original
documents in their digital form. The rest of the paper
gives an overview of main characteristics of XMIRS
architecture and examples of applying XMIRS to the
Networked Digital Library that illustrate document
retrieval combining search on textual elements,
images, and video clips.

2. XMIRS Architecture

The XMIRS handles structured multimedia
documents expressed by the XML language [6]. XML
is primarily a language for representing structured
textual documents, but can be seamlessly used to
represent multimedia documents. The structure of
XML documents 1is a hierarchical, tree-based
structure. More complex document structures can be
formed using links defined by the XLink standard [7].

The structure of documents handled by XMIRS
is defined by XML Schema [8, 9] documents. XMIRS
is able to handle documents of different types. Each
document type must be defined by its XML Schema
specification.

The use of the standard HTTP protocol [10] for
document delivery provides wide document avail-
ability to different types of clients in a web environ-
ment. The URI standard [11] for unique resource
identification is used to provide applications with
independence of document delivery methods and
document storage locations. Document types handled

89

WH®OTEKA, 5(2004)1-2, ctp. 87-98



b. MunocassbeBuh, 3. Komosuh: [IperpaxuBame Mmyatumenujainnx uadopmanmja ...

TumoBu qokyMeHaTa kojuma pykyje XMIRS, onucanu
cBojuM XML Schema cnenudukanujama, JOCTYITHH
Cy Ha agpecaMa GopMUpaHUM 0 ciesieheM 11abIoHy:
<protocol>://<host> [:<port>]/schemas/<schema-name>

Anpeca nOKyMeHTa (MJIM FETOBOI CErMEHTa
onpehenor XPointer cuHTakcom) je cnexaeher
¢dopmara:
<protocol>://<host>[:<port>]/docs/<schema-name>/

<doc-id> [#<xpointer-expr>]

XMIRS cucrem Moke Ja PyKyje ca BHIIE
KoJeKknuja qokyMmeHata. [lonm konexyujom Ookymena-
ma Topa3yMeBa ce OHaj CKYIl JOKyMeHara KOjH ce
npeTpaxyje MPUWINKOM TIpolieca MpoHalaxema. [IBa
acreKkTa MPOIIUPUBOCTH CHUCTEMa Ce, ca CTAaHOBHILTA
HErOBe apXUTEKTYpE, OTJie/Iajy y MOCTOjamky 1Ba THUIA
npomupema cuctemMa. Moodyaiu XMIRS-a, kao jeman
TUI TPOIIUPEHa, HAMEHEHU Cy MPETPaKUBamY eJie-
MeHaTa JOKyMeHTa onapeheHor Tuma memuja (TEKCT,
ciuke, Buneo, uta). OcHoBHE QYHKITHjE MOAYJIA CY:
@8 npunpemMa cajpkaja MojeIMHUX elieMeHaTa
JIOKYMEHTa 3a peTpakuBame (T3B. HHICKCHPAmE) U
2) MIPETPAXKUBAKLE Caapikaja WHICKCHPAHUX elie-
MeHaTa.

Jenan momyn XMIRS-a, mpema Tome, 006e30e-
Dyje maprujaiHO TpeTpakuBame KOJEKIHje JOKyMe-
HaTa I0 jeIHOM THIy MeIHja OJHOCHO jeIHOM CKYITy
eleMeHaTa JIoKyMeHTa. [lapuujaiHu pe3ynTata mpe-
Tpare ce MOTy KOMOMHOBATH Ha Pa3IMYUTe HAYMHE 32
moTpede m3padyHaBama KOHAYHOT pe3ynrara. Moodeau
XMIRS-a, ka0 ApyTy THUI TPOIINPEHA, HAMEHEHH CY
M3padyHaBamby KOHAYHOI pe3yliTaTa MNpeTpaKUBarba
JOKyMEHaTa Ha OCHOBY MapIlHjallHUX pe3yliTaTa Ipe-
Tpare koje 00e30ehyjy moaynu. Cauka 1 npukasyje
ocHOBHe eineMeHTe apxutekrype XMIRS-a koja ce
CacTOju O]l je3rpa, HAMEHEHOT IOBE3WBAY IPOIIH-
pema cucTeMa W KOMYHHUKAIlUjU ca KOPUCHUKOM, U
MOJyJla U MOJIENa CHCTEMA.

.

||| BEeKTopcku \I
. |
XMIRS jesrpo | bynosckn |}
|
\ l
A - = = = = N N —_— —_— —_— —_
I ‘I modenu
L2 ISHE]: |,
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| 8 B K
D | o )
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Cnuxa 1. Apxumexmypa XMIRS cucmema

Komynukammja XMIRS-a ca kopucHUKOM 0J1BU-
ja ce myrem XML poxymenara. KomyHmkaiuja
oOyxBara ynute ymnyheHe cucreMy W pesyiarare mpe-
TpaxuBama. CHHTaKca ynuTa W pesynartara oapelheHa
je m3abpaHuM MOJEIOM TpOoHaJTaKema IOKyMeHara.
VYnuru ynyhenu cucrteMy cactoje ce U3 BUIIC elIeMEH-

by XMIRS, specified by corresponding XML Schema
documents, are available at addresses conforming to
the following pattern:

<protocol>://<host> [:<port>]/schemas/<schema-name>

Address of a document (or its part identified by
an XPointer expression) conforms to the following
pattern:
<protocol>://<host>[:<port>]/docs/<schema-name>/

<doc-id> [#<xpointer-expr>]

XMIRS is able to handle multiple document
collections. A collection is a set of documents
used in a retrieval session. The two aspects of
system extensibility are implemented as two
types of system extensions. The first type,
modules, provide retrieval functionality for a
particular media type (text, images, video, etc).
The basic functions of a module are the
following:

(1) forming the representation of element
content used in retrieval, ie. indexing, and
(2) retrieval of indexed elements.

Each XMIRS module provides partial retrieval
functionality on a single media type or a single subset
of document elements. Partial retrieval results can be
combined in different ways to calculate the final
retrieval result. XMIRS models, as the other type of
system extensions, deal with the final result
computation using partial retrieval results provided by
retrieval modules. Figure 1 illustrates the main
elements of XMIRS architecture comprising the
system core, used for integrating extensions and
communication with users, modules, and models.

.

1l vector
| I
XMIRS core | Boolean I
I
\ )
P B N N — —_— —_— —
| N models
< EE I
Fixfa(1gl: |
| e|fo
VL _"’_ L ’Jmodules

Figure 1. XMIRS system architecture

Communication between users and the XMIRS
system is based on XML documents and comprises
queries posted to the system and retrieval results.
Query and result syntax is defined by the chosen
retrieval model. Queries contain multiple elementary
queries (as subdocuments of the query document).
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TapHUX ynura (OAJ0KyMEeHaTa YITUTHOT JOKYMEHTA).
UzpauynaBame pe3yiraTa eleMEHTapHUX yIHTa 3a7a-
TaK je MOjeIMHUX MOYJIa 33 IPETPAKUBALE.
[IpommpuBoct XMIRS-a Monmynuma 3a pap ca
Pa3IMYUTUM THIIOBHMA MEAMja U Pa3NUYUTHUM MOJeE-
JMMa IMpoHaJakemha NOKyMeHaTa oMmoryhaBa mpuia-
rohaBame cucTeMa KOHKPETHHM ToTpedama I0jeau-
HUX nHpopmanuonux cucrema. XMIRS je kondury-
pabuiaH cUCTeM — HEeroBOM KOH(HUTyparmjoM o0y-
xBaheHe cy meduHMIMje THIOBA JOKyMEHara, Iapa-
METpU CKJIAaIUINTEHha JOKyMEHaTa, Kao U MapaMeTpH
nojeAMHUX Moxyia u mozena. [lopen Tora, kao MOzy-
ne cuctema Moryhe je kopuctutH mocrojeha codr-
BEpCKa pellekha 3a MpeTpaxuBame M0jeUHIX TUITOBA
Mmenauja. [Ipumena XMIRS-a na peanHom cucremy au-
TUTaTHE OHOIMOTEKe IpUKa3aHa je y HapeTHOM OJEJbKY.

3. lIpumena XMIRS-a y Mpe:kHOj TMTHTATHO]
ondImMoTen

[Ipojekar mpexe AWTUTATHUX OWOIMOTEKA HO-
KTOPCKHX W Maructapckumx te3a (Networked Digital
Library of Theses and Dissertations, NDLTD) [12]
3amoyer je Ha yHuBep3uTery Virginia Tech, CAJI.
I'maBam mws NDLTD mpojekTa je jeaHocTaBHA H
epuKacHa MEHTPAIM30BaHA KaTajoru3aluja JIOKTOp-
CKUX M MarucTapcKuX Te3a OIOpameHUX Yy OKBHUPY
nHcTuTyIHja-wianoBa. NDLTD cucrem ce cactoju ox
YBOpOBa Y MpPEXH KOjU TMPEACTaBJhajy ayTOHOMHA
CKJIaguIITa AoKyMmeHaTta. OpHUTHHAIHH, KOMIUIETHU
JIOKYMEHTH c€ 4YyBajy Ha onrosapajyhem 4Bopy y
HEKOM O]l IOrogHMX (opMaTa AUTUTATHUX HOKyMe-
Hata (amp. PDF). UsopoBu mpexe omoryhaBajy mpo-
HaJlakemhe JOKyMeHaTa Koje camu ckiagumre. [Ipo-
Lec MpoHaJaKemha TOKyMeHaTa KOPUCTH METaIloAaTKe
0 JIOKyMEHTMMa KOjH YWHE CacTaBHH JE0 OIuca
JoKyMeHaTa. Y (opMmupamy MeTarnojaTaka 3a JOKY-
MEHT Y4YeCTBYjy ayTOp NOKyMEHTa M HAaJUIe)KHU Ou-
onmotexapu. IlpminkoM mpersiena pesynrara IpoHa-
naxema, Moryhe je mpey3eTH M OpUTHHAIHH OOJUK
TpakeHor aokymeHTa. NDLTD wmpexa nHe Hamehe
mocebHe 3axTeBe Tpen (YHKIMOHATHOCT IpoHaia-
Kema JOKyMEHaTa MMIUIEMEHTUPaHEe Yy OKBUPY Ioje-
JUHHUX YBOpOBa. LleHTpamHu cucTeM 3a IpOHANaXKEHe
nmokymeHata [13] mocToju kao mocebaH YBOp Mpexe
Koju oMoryhaBa TpoOHaJaKeHme NTOKyMeHaTa CKJIaIu-
LITEHUX Ha CBUM OCTAJIUM 4BOpoBHMA. [IpoHanaxeme
KOPUCTH MeTarnofaTtke (GopmMupaHe Ha OPUTHHATHUM
9YBOpoBUMA. lleHTpasHM cuUCTeM HE CKJIAAUINTH
opurnHanHe pokymente, seh camo URL anpece mo
OpUTMHATHOI YBOpa Ha KOME CY CKJIaIUIITCHH.
Nmvmnementarmmja NDLTD uyBopa YHmuBep3utera y
Horom Cany mpukasana je y [14].

VY [4] npukazaH je npeanor NpoLUHMpeHe CTPYyK-
type NDLTD mokymeHaTa KojH, IOpE OpPUTHHAIHOT
CJIEKTPOHCKOT JOKyMEHTa M METaloJaTaka Koju

The calculation of particular elementary queries is a
task of specific retrieval modules.

Extensibility of XMIRS with support for
different media types and different retrieval models
enables system customization in order to meet the
specific needs of a particular application. XMIRS is a
configurable system; its configuration contains
document type definitions, document storage
parameters, as well as parameters of particular
modules and models. Besides, existing software
packages can be integrated into XMIRS in the form of
modules. The next section presents the application of
XMIRS to a real system of Networked Digital
Library.

3. Applying XMIRS to Networked Digital Library

The Networked Digital Library of Theses and
Dissertations project originates from the Virginia
Tech University, USA. The main goal of the NDLTD
project is a simple and efficient centralized
cataloguing of master and PhD theses defended and
published in member institutions. The NDLTD system
is a network of nodes (institutions) representing
autonomous document storages. Original electronic
documents are stored at the corresponding node in a
portable electronic format such as PDF. Each node in
the network provides document retrieval for the
collection it stores. The document retrieval process
uses document metadata. The metadata is stored along
with documents. The creation of metadata for the
given document is a task carried out by the document
author and the librarian. Retrieval results consist of
document metadata giving a brief overview of the
original document content. However, the retrieval
results contain links to the original document
themselves. The NDLTD network does not impose
any particular retrieval functionality to its member
nodes. The NDLTD Union Catalog [13] is a special
node in the network that provides unified retrieval of
documents stored on all other nodes. This retrieval
uses the metadata originating from other nodes. The
central catalog, however, stores only URL adresses to
documents stored on original nodes, rather than
storing all documents by itself. The implementation of
an NDLTD node used at the University of Novi Sad is
presented in [14].

The XMIRS case study in [4] presents a
proposition for extending the structure of NDLTD
documents to accomodate, besides alphanumerical
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OIUCY]Y EETOB CaJpiKaj, IMOCEAYje U CIUKE M BUICO
3amUce Kao MoceOHy BPCTY MeTarnojaTaka KojuMa ce
Ommke ommcyje canpkaj gokymentra. Cruka 2
MpUKasyje OBy CTPYKTYpY.

Meranofany uju cagpxaj je HyMepUIKoT THIa
WM TIPUITaJa KOHTPOJIMCAHOM PEYHUKY CMEIITECHU CY
Yy OKBHPY TOZCTa0Ia YHjH je KOPEH SIEMEHT COMmmon.
Jpyry Tpymny MeTanojaraka, ca KOPEHCKHM elleMEH-
TOM additional, YiHE €IeMEHTH YHjH C€ TEKCTyallHU
caaprkaj MOYKe M3pa3WTH Ha BHINE je3WKa (HIIP. aric-
TpakKT). 3a MpeTpaxxuBame MpBe TPyle MeTanojaTaka
Moxe ce KopuctuTH jesuk XPath [15] xoju mompa-
3yMeBa €r3aKkTHO Hopeheme caapikaja MeTamopaTaka
ca kpurepujymom mperpare. CopTBEpCKH CHCTEM KO-
ju HMIUIEMEHTHpa MNpeTpakuBame Konekmuja XML
nokymeHata nomohy XPath ymuta je Apache Xindice
[16]. Xindice je, y okBupy XMIRS-a, ynorpebipeH y
(dbopMH MOyJIa HAMEHEHOT 33 TIPETPAKUBALE TEKCTY-
aIHUX eJleMeHarta JoKyMmeHarta momohy XPath jesuka.

[perpaxuBame qpyre rpyne Merarnogaraka 3ax-
TeBa MoryhHoctH koje ce cpehy y cucremuma 3a
MpeTpaXkuBamke HECTPYKTypHpaHor Tekcrta (full text):
JIOTUYKE, TeKUHCKE M OJIM3MHCKE OIepaTope, yrnoTpe-
0a [JOKep-3HAKOBa, MPETPAKUBAE 10 KOPEHY Peud U
cnryHo. TakBy (yHKIHMOHATHOCT UMIUIEMEHTUPa Apa-
che Lucene O6mbmmoteka [17] 3a mperpakuBame He-
CTPYKTYPHUPAHUX TEKCTyaJIHUX MOoKyMeHaTa. OBa Ou-
ommoteka je uaterpucaHa y XMIRS y Buny merosor
Monyna. Lucene ce xopuctu u 3a full text mperpa-
J)KMBamkh€ OpPUTHMHAIHOT JokymeHTa jgator y PDF

dopmary.

metadata and the original documents, images and
video clips as a new form of metadata representing
document content. Figure 2 presents the new
document structure.

Numerical metadata and metadata that take va-
lues from a controlled vocabulary is stored in a docu-
ment subtree with the element common as its root. The
other part of metadata, stored as a subtree rooted by
the element additional, are textual elements whose
contents can be expressed in multiple natural langu-
ages (such as document abstract). Retrieval of the first
part of metadata is carried out using the XPath query
language [15] that is based on exact matching between
the content (metadata) and the query. The software
system that implements searching document collec-
tions using XPath queries is Apache Xindice [16].
Xindice is integrated into XMIRS in the form of an
XMIRS module providing retrieval on textual docu-
ment elements by means of XPath queries.

The retrieval of the other group of metadata
needs the full-text retrieval functionality common to
many systems handling unstructured textual docu-
ments: the use of logical and proximity operators,
term weighting, wildcard characters, word stemming,
etc. Such functionality is implemented in the Apache
Lucene software library [17] for retrieval of un-
structured textual documents. This library is integrated
into XMIRS in the form of an XMIRS module.
Lucene is used for full-text searching on the original
PDF document as well.

metadata

E|)u|)lishingPlat:e
Esll|1iev:1l'h=.'3u'\.»\ror(Is

video

Cnuxa 2. Cmpykmypa npowupenux NDLTD ooxymenama
Figure 2. The extended structure of NDLTD documents

[perpaxuBame JOKyMeHaTa moMohy pacnpocTpa-
weHor Dialog ynutHOr je3rka WUMIUIEMEHTHPAHO je Y

Searching document collections using the
Dialog query language is implemented in the BISIS
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bubmuoreukom wuHbpopmamnmonom cucremy bHUCHUC.
Texct cepeep BUCUC-a [18] je uHTErpUCaH y CUCTEM
y dopmu Momyma u omoryhaBa TpeTpakuBarbe
JOKyMeHaTa TToMohy KoHIenTa npedukca U CHHTaKce
Dialog jesuka.

[IperpaxuBame ciIuKa IO caapXajy UMIICMEH-
THpaHo je y okBupy Oracle9i 6aze momaTaka, OHOCHO
weHor interMedia momarka [19]. IlperpaxuBambe
CIIMKA TI0 CalpXajy KOPUCTU CIIMKY-y30paK Kao YIUT
ca KOjOM ce TIopele cBe ciiuke y Kojekinuju. Ilope-
heme ciuka 1o canpxkajy KOPUCTH BUILE KPUTEPHjyMa
CIIMYHOCTH CIIHKA!

(1) cnrgHOCT MO TIIOOATTHOM TPUCYCTBY TIOjEIH-
HUX 00ja y CJMIIH,

(2) caMyHOCT MO pacmopeny peruoHa 000jeHHX
MojeTMHOM 00joM,

(3) CIMYHOCT IO TEKCTYPH CIIHKE,

(4) cnuyHOCT 00JMMKA MPUKA3aHUX Y CIULH U

(5) cnugHOCT MO MPOCTOPHOM pacmopeny objeka-
Ta y CIUIIH.

Ynur 3a npeTpakuBame ClMKa ce, IpemMa TOMeE,
cacToju Ol CIIMKe-y30pKa M CKylla HyMEpPHUYKHX
napaMerapa Koju IeQUHHINTY pPEJIeBaHTHOCT MOjeIH-
HHUX €JIEMEHaTa CIMYHOCTH IPUIMKOM H3padyHaBamba
pesyarata. XMIRS cucrem je 3a OBy NpUIHKY
JONYHEH MOIYJIOM KOjU HpeacTaBjba Be3y 3Mehy
XMIRS-a u Oracle9i 6a3ze mogaraka. Ciuke ce, mopexn
TOTa, MOTY TMPETPAXHBATH W IO NPUAPYKECHUM
TEeKCTyaIHUM onrcuma nomohy Lucene monyna.

[IperpaxuBame BHIAEO 3ammca IOApa3syMeBa
MPETXOHY aHAIN3Yy CaJpKaja BUIEO 3aruca U pernpe-
3eHTalMWjy caapikaja NyTeM KJbYYHHX (pejMoBa.
Kibyuru ¢pejMOBH TIpencTaBibajy CTATHYHE CIHKE,
Hajuernthe MUPEKTHO TPEY3eTe M3 BHIEO 3aIHca, Koje
pEeNpe3eHTyjy BHU3yeITHH CaapiKaj jemHOr Kajapa
calpKaHor y Buzaeo 3anucy. Ha Taj HaumH ce canpxaj
JEAHOT BHJIEO 3aluca CacTaB/bEHOT M3 HU3a KalIpoBa
MOJXKE TIPEJICTABHTH HHU30M CTaTHYHUX ciuka. OBaj
HU3 CTaTUYHUX CIIMKa CE MOXE MpPETPaKUBATH II0
calpkajy Ha WCTH Ha4WH Kako je To ypaheHo y
MPEeTXOMHOM ciy4ajy, ymorpebom Oracle9i momyna.
[IperxomHa aHamm3a cajpXkaja BHAEO 3aluca |
eKCTpaKIrja KJbYYHUX (PpejMoBa je 3amaTak moceOHor
copTBEpCKOT cHcTeMa, y OBOM ciy4dajy IBM
CueVideo [20]. OBaj cuctem je unrerpucan y XMIRS
y ¢opMu MOceOHOT MOy,

4. [Tpumepu nperpaxuBama nomohy XMIRS-a
[pBu npumep ynorpedbe XMIRS-a 3a npetpa-
xuBame npomupernx NDLTD nokymeHaTta o0yxBaTa
JIBa pa3HOPOJHA TEKCTyalHa YIUTa. Y OBOM IIPUMEPY
notpeOHO je mpoHahM cBe AOKYMEHTE MHCaHE Ha
CHIJIECKOM jE3HKY, Y YHMjeM NPOLIMPEHOM alCTPaKTy
ce jaBipa ¢pasza ,information systems“. IlpBu meo
KpHUTEpHjyMa NpeTpare o0yxBara NpeTpaKuBame IpBe

library information system. The BISIS text server [18]
is integrated into XMIRS in the form of an XMIRS
module and provides retrieval on document metadata
using the Dialog query language.

Content-based retrieval of images is implemen-
ted in Oracle9i database, specifically its interMedia
cartridge [19]. Retrieving images based on content
uses a sample image as a query that is compared to all
images in a given collection. Image comparison in
Oracle9i uses multiple comparison criteria:

(1) similarity by global presence of colors,

(2) similarity by spatial position of colored
regions,

(3) similarity of image textures,

(4) similarity of shapes presented by in the image,
and

(5) similarity by spatial relations of objects in the
image.

Hence, query for image retrieval consists of a
sample image and a set of numerical parameters
determining the relevance of particular image
similarity criteria. XMIRS system is supplied with a
module acting as a mediator between XMIRS and the
Oracle9i database. Images can be retrieved by textual
annotations associated with the images by Lucene
module as well.

The retrieval of video clips assumes prior
analysis of the clips' contents. The content of video
clips is usually represented by means of keyframes.
Keyframes are static images, usually directly extracted
from the video clip, that represent visual content of a
single shot contained in the video clip. This way
contents of a video clip can be substituted by a series
of static images representing its content. Retrieval of
video clips can then utilize techniques developed for
static images, as implemented using the Oracle9i
module. Prior analysis of video clip contents and
keyframe extraction is a task of the special software
package, IBM CueVideo [20]. This software package
is integrated into XMIRS in the form of an XMIRS
module.

4. Examples of document retrieval using XMIRS
The first example of applying XMIRS to the
retrieval of NDLTD documents comprises two
different textual queries. This example searches for all
documents written in English whose extended abstract
contains the phrase “information systems”. The first
part of the search criterion deals with searching the
first group of metadata, in this case the element
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Tpyle MeTamnojaTaka, y OBOM CIIy4ajy elleMeHTa
languageOfText, unju caapkaj IpUnaga KOHTPOJIHCA-
HOM pEUYHHKY. 3a Taj Ie0 mpeTpare KOPHUCTH Ce
Xindice momyn, ca ynuroM (OPMUPAHUM MpemMa
XPath cunrtakcu. Y oBom cinyuajy XPath ymurt riacu:
/common[languageOfText="eng']. IIperpaxkuBame
MPOIIMPEHNX ancTpakata obasspa Lucene Momyn Kox
kora ce (pasa koja ce Tpaxku cmemra wusmehy
JIBOCTPYKHX HABOJHHWKA, TAaKO Ja OATrOoBapajyhu ymut
mracu: ''information systems''. YkymHu ymut o0y-
XBaTa MPETXOJHA JBa €JIEMEHTapHa YIHUTa M, mpemMa
BEKTOPCKOM MOJENY IpOHAIaXema JOKyMeHaTa
n3paxana ce cnenehnm XML moxkyMeHTOM:

languageOfText. This part of the search uses the
Xindice module and the elementary query expressed
in XPath syntax. The corresponding elementary query
is /common|[languageOfText="'eng']. Searching
extended abstracts is performed by the Lucene
module, where the phrase searched for is put between
double quotes. Therefore, the Lucene query is:
"information systems''. The overall query contains
both elementary queries and, according to the vector
model of document retrieval, is expressed as the
following XML document:

<?xml version="1.0" encoding="UTF-8"?>

<vectorQuery>
<elemQueries>

<elemQuery index="common.metadata">
<xindice>/common [languageOfText=&apos;engé&apos;]</xindice>

</elemQuery>

<elemQuery index="ex.abstract">
<lucene>&quot;information systemsé&quot;</lucene>

</elemQuery>
</elemQueries>
<metric>L _inf</metric>
<maxHits>-1</maxHits>
</vectorQuery>

Kputepujym mperpare W3 OBOT MNpHUMEpa |
CIEMEHTH JIOKYMEHTAa Ha KOje ce OJHOCH NMpPUKa3aHH
Cy Ha ciuIm 3.

- [
;

FextendedAbstract

The search criterion in the first example and
document elements used in retrieval are presented in
Figure 3.

/common[languageOfText='en’]

publishingPlace
subjectKeywords

“information systems”

Cruxa 3. Ilpumep xombuHosara npempaze no Memanooayuma
Figure 3. An example of combining different metadata retrieval

Jlpyru mnpumep TpeacTaBba KOMOHHOBAHO
MPeTPaXKUBakhe JOKyMEHATa MO ancTpakTUMa U MpH-
npyXeHuM ciukama. [lotpebHo je mpoHahu JOKyMeH-
T€ y YMjeM alCTPaKTy ce jaBjba (pasa ,,lung cancer, a
MpUAPYKeHa CITUKAa JMYK Ha JaTy CJIHMKY-Y30pak. 3a
MPBH JICO KpUTEpUjyMa TpeTpare Kopuctu ce Lucene

The second example illustrates combined
search on abstracts and associated images. This
example searches for documents whose abstract
contains the phrase “lung cancer”, and the associated
image is similar to the given image sample. The first
part of the search criterion is handled by the Lucene
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MOJYJ 32 MPeTPakUBamkEe MO allCTPaKTHMA, JIOK ce 3a
IOpyra geo kpurepujyma kopuctu Oracle9i momyn 3a
MPETPaKUBAKkE II0 MPUIPYKEHUM CIMKaMa. Y CKIIamy
ca cuHTaKcoM Lucene Mojyna mpBu 1€0 KpUTEPHjyMa
rnacu ''lung cancer'. [Ipyru geo kpurepujyma mpe-
Tpare cacTOju Cce M3 CIHKe-y30pKa (PEHTICHCKOT
CHUMKa IuTyha) W CcKyma HyMEpHUYKHX IapaMmeTapa
KOjH JeQHUHUITY KPUTEPHjyM CIUYHOCTH CJIIHMKa ca
Y30pKOM. Y OBOM CIIy4ajy, CIMYHOCT CITUKA 10 00jH je
0l Majie BaXHOCTHU, CIMYHOCT II0 TEKCTYpU HHjE OJ
3HaYaja, a CIMYHOCT IO TPUKA3aHUM OOJUIMMAa W
BUXOBOM MOJI0Xajy Y MPOCTOPY MakCHMAaJHa, IITO ce
u3paxkaBa oAroBapajyhuM HyMEpHUYKHUM BPEIHOCTHMA.
Ha ciumm 4 mpukasaH je KpUTepHjyM MpeTpare M3
OBOT' TIpUMeEpa M EJIEMEHTH IOKyMEHaTa Ha Koje ce
KPUTEPHjyM OIHOCH. YKYIIaH YIIUT C€, IpeMa BEKTOp-
CKOM MOJieJly IpOHAlaXema NOKyMEHaTa, U3pakaBa
cienehum XML nmokymeHTOM (cazmpikaj eleMeHTa
image Koju mpeAcTaBiba Base64-xomupaH canpxaj
CITMIKE j€ M30CTaBJHECH):

module, while the other part is handled by the
Oracle9i database. The first elementary query is,
according to Lucene syntax, "'lung cancer''. The
second elementary query is comprised of an
image sample (an X-ray image) and a set of
numerical parameters defining the image
similarity criteria. In this case, similarity by color
is less important, texture similarity is completely
ignored, and similarity of shapes and their spatial
contstraints is of maximum importance. Figure 4
presents the search criterion of the second
example and document elements used in retrieval.
The overall query, using the means of the vector
model, is expressed by the following XML
document (the Base64-encoded contents of the
image element are left out):

<?xml version="1.0" encoding="UTF-8"?>

<vectorQuery>
<elemQueries>

<elemQuery index="abstract">

<lucene>&apos; lung canceré&apos;</lucene>

</elemQuery>
<elemQuery index="images'">
<intermedia>

<image contentType="image/jpeg">...</image>
<weights color="0.2" texture="0.0" shape="1.0" location="1.0"/>

</intermedia>
</elemQuery>
</elemQueries>
<metric>L 2</metric>
<maxHits>50</maxHits>
</vectorQuery>

(e BH =R

...............................................

i “lung cancer”

Weol = 0.2
Weex = 0.0
Wshp = 1.0
Wioce = 1.0

Cnuka 4. [Ipumep xombuHo6aa Npempaze O MEeKCMYAIHUM MEMAN0OAYUMA U CIUKAMA
Figure 4. Combining retrieval on textual metadata and images

Tpehu npumep niyctpyje moryhHoct ymorpede
JIOTHYKUX OIepaTopa MPUIMKOM KOMOWHOBama YIIH-
ta. [TorpeOHO je mpoHahu OKyMEHTE y UujeM amncTpa-
KTy ce jaBjhba (paza ,varljivo sunce” wmam TmpH-

The third example illustrates the use of logical
operators in forming complex queries. The task is to
retrieve documents whose abstract contains the phrase
“varljivo sunce” or the associated video clip contains
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JpY>KEHH BUJEO 3alUC CaApKu Kajap KOjU je CIM4aH
naroj cnuuu. [IpBH meo ymuTa ce, CIMYHO HPETXO-
ITHAM TIpuMepuMa, ¢popmysuire kao ''varljivo sunce'
u ynyhyje Lucene monyny. JIpyru neo ynura ce ¢op-
MYJIHIIE Ka0 KPUTEPUjyM 3a MpETpaKuBambe 10 CIHU-
kama koju ce ynyhyje Oracle9i monmyny, anu ce oH
caja OJHOCH Ha CIIMKEe KOje Cy MOOHMjeHE aHAIM30M
BUJICO 3alKCa U CKCTPAKIHjOM KJbYYHUX (pejMoBa
koje je obaBuo CueVideo momyn. Y oBoMm ciydajy
CIMYHOCT CJIUKa 1O OOjH je 0] MaKCHUMAaJIHEe Ba)KHO-
CTH, JIOK je CITMYHOCT MO OOJHIMMa TPUKA3aHUM CIIH-
KOM U BUXOBOM IPOCTOPHOM PacHopeny Mame 3Ha-
yajaa. TekcTypa cinuke HUje of 3Hadaja. Cnuka 5 miry-
CTpyje KpHUTEpUjyM TMIpeTpare Hu3 OBOT MpuUMepa.
VYKynaH ynmr ce, mpeMa MPOIIMPEHOM OyJIOBCKOM
Mojeny, u3paxana cienehum XML mokyMeHTOM:

a shot visually similar to the given sample image. The
first elementary query, similarly to previous examples,
is expressed as ''varljivo sunce' and passed to the
Lucene module. The other elementary query is an
image retrieval query passed to the Oracle9i module.
However, in this case the images retrieved by the
Oracle9i module are those generated by the CueVideo
module as a result of video clip analysis and keyframe
extraction. Image similarity by color is of the highest
importance, while the similarity by shape and spatial
relations is less significant. Image texture is of no
importance. Figure 5 illustrates the search criterion of
the third example. The overall query is, according to
the extended boolean retrieval model, expressed by
the following XML document:

<?xml version="1.0" encoding="UTF-8"?>

<boolQuery>

<operator type="OR" metric="L_2" maxHits="100">

<elemQuery index="abstracts">

<lucene>&quot;varljivo sunceé&quot;</lucene>

</elemQuery>
<elemQuery index="videos">
<intermedia>

<image type="image/Jjpeg">...</image>
<weights color="1.0" texture="0.0" shape="0.7" location="0.8"/>

</intermedia>
</elemQuery>
</operator>
</boolQuery>

...............................................

i “varljivo sunce” |

Weol

Weex
Wshp

I
cocom
© J oo

Wioc

Cnuxa 5. [Ipumep kombunosarsa npempaze no mexcmyaiHuM Memanooayuma u 6uoeo 3anucuma
Figure 5. Combining retrieval on textual metadata and video clips

5. 3akmbyuak

CucrteMu 3a IpeTpakuBambe KOJIEKLHUja MYJTH-
MeIWjaTHuX JOKyMeHaTta Ou Tpebaio ma omoryhe
MpeTpakuBambe NOKyMEHaTa [0 HHUXOBOM Caipxkajy
0e3 003upa Ha TUN MeIUja KOME IMOjeTUHN eIEMEHTH
nmokyMeHTa mpunanajy. XMIRS cucrem je koHIu-
nipaH Tako jga o0e30equ MPOIMHKPUBOCT y CMHUCTY
JI0JaBama MOJPLIKE 3a MPETPAXKHUBAKE IO Pa3IIH-
YUTUM TUIOBHMA MEIMja U M3padyyHaBame pe3yiraTta
nperpare Mo pazinuuTHM MOJENIUMa TPOHAIAKEHA
JTokyMmeHaTa. Y ToM cmuciy, XMIRS mnpesazunasu

5. Conclusions

Multimedia document retrieval systems
should facilitate content-based retrieval using any
media type present in documents. XMIRS system
is designed to provide extensibility by adding
support for retrieval of different media types and
final result calculation using different document
retrieval models. This way XMIRS overcomes
the main shortcomings of existing multimedia
document retrieval systems.
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orpaHWYema MocTojehnx cHcTeMa 3a MPETPaKUBALC
MYJITHMEAWjTHUX JOKyMeHaTa.

Kondurypadbunaoct n mpormupuBoct XMIRS-a
oMoryhaBa meroBy ymnorpeOy y pasiuyUTUM IpHMe-
Hama. Y OBOM pafy je mpukazana npuMmeHa XMIRS-a
y cucreMy MpexHe nurutaiHe OuMOIMOTEKE Maru-
cTapckux W JOKTOpckuxX pamoBa (NDLTD). [at je
MpEJIOr TPOLINPEHa CTPYKTYpe JOKyMEHaTa KojuMa
pykyje NDLTD cucrem MynTHMEIUjalHUM e€leMEH-
THMa (CITMKaMa W BHIEO 3allMCHMa) W TIPUKA3aHO
pememe Koje oMoryhaBa KOMOWHOBAHO TPETPAXKH-
Bamb€ [0 PA3HOPOIHUM EJIEMEHTUMA JOKyMEHAaTa.

Pemewe nperpakuBama  MYJITHMEIHjaTHUX
nokyMeHata koje Hyau XMIRS Moxe ce ynorpeoutu
Kao OCHOBa 3a W3IPaAlby HOBE Bep3Hje cUCTeMa
BUCHC koja mpencraBiba MyITHUMEAMjaTHH HHQOP-
MalMoHH cucteM. DyHKOMje OBaKBOI CHCTEMa
o0yxBarajy, nmopes pykosama kinacuaaumM UNIMARC
penpeseHTanMjaMa TOKyMEHaTa, U PyKOBAambE€ OPHUIH-
HQJIHUM JOKYMEHTHMA y €JIeKTPOHCKOM OOJIHKY, Kao
U TpeTpaxkuBame (HoHOa KopHIThemeM pa3TuduTHX
TUTIOBA MEJTHja.
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