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Abstract. The development of technologies, especially the information and communications technology (ICT) and
navigation technology, opened the possibility for collecting geospatial data to all interested parties. This trend has
led to a new paradigm in the form of volunteered geoinformation (VGI). The speed of data collection as well as the
amount of this data makes their use a great potential. On the other hand, there is a question of the quality of such
data. They are by default collected by volunteers who have no formal training in the collection of spatial data. It is
therefore important to examine the quality as well as to establish appropriate standards for data collection, but also

1 Introduction

Traditionally, spatial data about the entities on,
above or under the Earth surface are collected by sur-
veying experts using different surveying methods. The
development of technology, especially the information
and communications technology (ICT) and navigation
solutions, such as the global navigation satellite systems
(GNSS), enabled quite revolutionary changes in the ap-
proach to collecting spatial data and acquiring spatial
information. Today we are dealing with a new paradigm,
where besides the traditional producers, spatial data are
collected by users themselves and in general by all

for usage. This paper gives an overview of the phenomenon of VGI, its definition, the links with spatial data
infrastructures (SDIs) and the possibilities of its use. Some examples of collecting through and using the various
VGI-based applications in Croatia are shown. Furthermore, an analysis of data completeness in the case of
OpenStreetMap has been performed. The results of this research indicate that the completeness of VGI depends
primarily on the interests of those who collect and use them. In the case of the OpenStreetMap data for Croatia, it is
evident that the content of information is more complete in urban as well as coastal areas, while this is not the case
in suburban and rural areas. A general trend of collecting and increasing the amounts of VGI already provides an
alternative to the official spatial databases to a certain extent. Through appropriate standardization, VGI data can
serve as a good source for the database updating and maintenance.
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interested parties. Besides ICT and GNSS, the develop-
ment of the Web 2.0 platform has been another mayor
impact on spatial data collection and the appearance of
a Volunteered Geographic Information (VGI) phe-
nomenon. A combination of the mentioned technolo-
gies with the Web 2.0 platform has provided an
environment in which each person is able to collect
geospatial data and disseminate them over the Internet.
VGl is changing the traditional vision of the Spatial
Data Infrastructure (SDI), which has become one of the
most important infrastructures in the last two decades.
Including voluntarily collected content into the SDI has
an effect of synergy. Similarly to SDI, VGI also relies on
—1
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Sazetak. Razvoj tehnologija, posebno informacijsko komunikacijskih i navigacijskih tehnologija, otvorio je
mogucnost skupljanja prostornih podataka svima zainteresiranima. Taj trend doveo je do nove paradigme u vidu
dobrovoljnih geoinformacija. Brzina skupljanja, ali i koli€ina tih podataka predstavlja veliki potencijal njihovog
koriStenja. S druge pak strane namece se pitanje kvalitete tako skupljenih podataka. U pravilu njih skupljaju
dobrovoljci koji nemaju nikakvu formalnu naobrazbu u skupljanju prostornih podataka. To namece potrebu za
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ispitivanjem kvalitete kao i za uspostavom odgovarajuéih standarda za njihovo skupljanje i upotrebu. U ovom radu
daje se prikaz fenomena dobrovoljnih geoinformacija, njinova definicija, povezanost s infrastrukturom prostornih
podataka te mogucénosti njihove upotrebe. Prikazani su razli€iti primjeri skupljanja i upotrebe primjenom razli¢itih
aplikacija u Hrvatskoj. Takoder, obavljena je analiza njihove potpunosti na primjeru OpenStreetMapa. Rezultati
istrazivanja ukazuju kako potpunost dobrovoljnih geoinformacija ovisi prije svega o interesu onih koji ih skupljaju i
upotrebljavaju. Podaci OpenStreetMapa su sadrzajno potpuniji u urbanim podrug¢jima i u obalnom podrucju, dok to
nije slucaj u prigradskim i ruralnim sredinama. Sveop¢i trend skupljanja i sve veca koli¢ina dobrovoljnih
geoinformacija u odredenoj mjeri ve¢ Cine alternativu sluzbenim bazama prostornih podataka. Kroz odgovarajucu

standardizaciju ti podaci mogu posluZiti i kao dobar izvor za njihovo azuriranje i odrzavanie.

Kljuéne rijegi: dobrovoljne geoinformacije, potencijal, potpunost, OpenStreetMap (OSM)

1. Uvod

Prostorne podatke na, iznad ili ispod Zemljine povr-
Sine, tradicionalno skupljaju geodetski stru¢njaci upo-
trebom razli¢itih metoda izmjere. Medutim, ta se
tradicija u posljednjih dvadesetak godina pocela mije-
njati. Tehnoloski razvoj, poglavito razvoj komunikacij-
skih tehnologija (ICT) i navigacijskih rjeSenja, poput
globalnih navigacijskih satelitskih sustava (GNSS-a)
omogudili su prili¢no revolucionarne promjene u pris-
tupu skupljanja prostornih podataka i stvaranja pros-
tornih informacija. Danas se susreemo s novom

paradigmom u kojoj osim tradicionalnih proizvodaca,
L

prostorne podatke skupljaju i sami korisnici te opéenito
svi zainteresirani. Osim ICT-a i GNSS-a, drugi veliki utje-
caj na skupljanje prostornih podataka i stvaranje feno-
mena dobrovoljnih geoinformacija imao je razvoj Weba
2.0. Kombinacijom spomenutih tehnologija i Weba 2.0
stvoreno je okruZenje u kojem je svakome omoguceno
skupljanje geoprostornih podataka i njihova disemina-
cija putem interneta.

Dobrovoljne geoinformacije mijenjaju i tradicionalnu
viziju infrastruktura prostornih podataka (IPP-ova), koja je
postala jedna od najvaznijih infrastruktura u posljednja
dva desetljeca. Ukljucivanje dobrovoljno skupljenog sadr-
Zaja u IPP ima sinergijski ucinak. Kao i IPP, dobrovoljne
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public participation and user-oriented services. Its po-
tential in terms of updating and maintaining the SDI
data is huge and it is necessary to explore and define this
potential (Coleman 2010).

Every day we are witnessing the development and dis-
semination of new applications that support voluntary
collection of geospatial information. The most famous ex-
amples are collaborative websites, such as OpenStreetMap
(OSM), Google Map Maker, Wikimapia, sites for sharing
georeferenced photos, such as Panoramio, Flickr, and geo-
oriented web services, e.g. Google MyMaps. Social net-
works that enable location sharing, such as Twitter, illus-
trate further the impact of Web 2.0 technologies on the
collection of geospatial data and the development of geo-
graphical information systems (GIS). Some of these initi-
atives can compete with the commercial products such as
Google Maps, and even with the official products of na-
tional mapping and cadastral institutions.

Evolution in the use of geoinformation came to a
point when the term VGI is used today to describe new
and open spatial data that are supported by the Web 2.0
platform, and the collection of which is in accordance
with the principles of crowdsourcing. Such data collec-
tion is a product of collaboration between different
types of users and producers. They can be cartographic
enthusiasts, GIS experts, casual users and ordinary cit-
izens. They contribute most often in their free time, and
their reasons and motivations are different. Goodchild
(2007) talks about a network of approximately 6 billion
human sensors who are able to synthesize, interpret
and share information online. The openness of such in-
formation and the potential for their use is huge, but
still insufficiently explored. It is inevitably correlated
with the quality of the VGI. Data are often heterogen-
eous, and people who collect them by default do not
have any formal training in the field of geoinformation
and do not use any standards or specifications. Because
of this the quality of VGI is the subject of many profes-
sional and scientific discussions worldwide (Flanagin
and Metzger 2008, Goodchild 2008, Schade et al. 2013,
Neis and Zielstra 2014, Kliment et al. 2014).

This paper gives an overview of the phenomenon of
VGI, presents the possibilities of its use as well as its role
within the SDI In addition, an analysis of the complete-
ness of the VGI has been performed on the part of the OSM
data (on buildings) for selected areas in Croatia. The main
assumptions emphasized in this paper tackle the benefits
that users can have from VGI and the completeness of VGI.
It seems that the benefits of VGI are not entirely recog-
nized by the community while the completeness of VGI
datasets depends on the interest which the VGI contrib-
utors show for a certain geographical location.

2 Volunteered Geographic Information (VGI)

The term VGI or volunteered geoinformation offi-
cially appeared for the first time in 2007 (Fran¢ula 2013).
VGI is defined as a widespread engagement of large
numbers of individuals, often with little formal qualific-
ations, in the creation of geoinformation; performing
largely untrained actions that are almost always volun-
tary, and the results may or may not be accurate (Good-
child 2007).

A phenomenon very closely related to VGI is called
crowdsourcing. It is a broader concept than VGI because
it involves collection of all kinds of data, and the best
known example of this type of activity is Wikipedia
(Mooney and Corcoran 2014). The term crowdsourcing
is in its infancy, and as new applications appear, it is
constantly evolving. There are various definitions of
crowdsourcing, which clearly illustrates a lack of con-
sensus and a certain semantic confusion. One compre-
hensive definition of crowdsourcing states that
crowdsourcing is a type of participative online activity
in which an individual, an institution, a non-profit or-
ganization, or a company proposes, via a flexible open
call, to a group of individuals (who differ in terms of
knowledge and features, and are not defined in number)
a voluntary undertaking of a task. The undertaking of
the task, of variable complexity and modularity, to
which a crowd is expected to bring their work, money,
knowledge and/or experience, always entails a mutual
benefit. The user will receive a certain benefit depend-
ing on their needs. It can be a financial gain, social re-
cognition, an increase in self-esteem or a development
of individual skills. The initiator will ensure application
of what the user has brought into the venture, whereby
the form will depend on the type of undertaken activit-
ies (Estellés-Arolas and Gonzdlez-Ladrén-de-Guevara
2012). In many discussions, crowdsourced geographic
information is unambiguously referred to as volun-
teered geographic information. The term “volunteered”
seems to be appropriate when collecting data is part of
automated, open-ended, or uncontrollable processes
(Harvey 2013).

The term NeoGeography often appears alongside
the terms of crowdsourcing and VGI. Although the term
NeoGeography has been in use for a long time, there are
different viewpoints of the definition of NeoGeography
nowadays and it is being widely discussed. One classical
definition of NeoGeography could be the following:
“NeoGeography entails the usage of geographical tech-
niques and tools for personal and community activities
by a non-expert group”. Nowadays NeoGeography is
characterized by a blurring of the traditional roles of
—1
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geoinformacije oslanjaju se na javno sudjelovanje i koris-
nicki orijentirane usluge. Njihov potencijal u smislu azuri-
ranja i odrZavanja podataka u IPP-u je ogroman i potrebno
ga je istraziti i definirati (Coleman 2010).

Svakoga dana svjedoci smo razvoja i Sirenja novih apli-
kacija koje podrZavaju dobrovoljno skupljanje geoinforma-
cija. Najpoznatiji primjeri su kolaborativne stranice:
OpenStreetMap (OSM), Google Map Maker, Wikimapia,
stranice za dijeljenje georeferenciranih fotografija Panora-
mio, Flickr, i dr., te geoorijentirani web-servisi, npr. Google
MyMaps. Drustvene mreZe koje omogucuju dijeljenje loka-
cije poput Twittera takoder ilustriraju utjecaj Weba 2.0 na
skupljanje geoprostornih podataka i razvoj geoinformacij-
skih sustava (GIS). Neke od navedenih inicijativa toliko su
uspjesne da se mogu mijeriti s komercijalnim proizvodima
poput Google Mapsa, pa ¢ak i s proizvodima nacionalnih
kartografskih i katastarskih institucija.

Evolucija u upotrebi geoinformacija dosla je do te mje-
re da se izraz dobrovoljne geoinformacije upotrebljava
danas za opis novih i otvorenih prostornih podataka koji
su podrzani Webom 2.0 i ¢ije je skupljanje u skladu s prin-
cipima masovnog skupljanja podataka. Samo skupljanje
proizvod je suradnje razliCitih tipova korisnika i proizvo-
daca. Oni mogu biti kartografski entuzijasti, stru¢njaci u
GIS-u, povremeni korisnici i obi¢ni gradani. Njihov dopri-
nos najcesce je u njihovom slobodnom vremenu, a razlozi
i motivacija razli¢iti. Goodchild (2007) govori o mreZi od
oko 6 milijardi ljudskih senzora koji su u stanju sintetizi-
rati, interpretirati i umreZeno dijeliti informacije. Otvore-
nost tih informacija i potencijal njihove upotrebe je
ogroman, ali jo§ uvijek nedovoljno istraZen. Tu se neiz-
bjezno javlja pitanje kvalitete dobrovoljno skupljenih ge-
oinfomacija. Podaci su vrlo esto heterogeni, a osobe koje
ih skupljaju u pravilu nemaju nikakvu formalnu naobraz-
bu iz podrudja geoinformacija te se ne koriste nikakvim
standardima ili specifikacijama. Stoga je kvaliteta dobro-
voljnih geoinformacija predmet mnogih stru¢nih i znans-
tvenih diskusija diljem svijeta (Flanagin i Metzger 2008,
Goodchild 2008, Schade i dr. 2013, Neis i Zielstra 2014, Kli-
ment i dr. 2014).

U ovom radu dan je pregled fenomena dobrovoljnih
geoinformacija, prikazane su moguénosti njihove upotre-
be i njihova uloga unutar IPP-a. Takoder, provedena je
analiza potpunosti dobrovoljnih geoinformacija na pri-
mjeru dijela podataka (zgrade) OSM-a na odredenim po-
dru¢jima u Hrvatskoj. Glavne pretpostavke u ovome radu
odnose se na koristi koje korisnici mogu imati od dobro-
voljnih geoinformacija i na njihovu potpunost. Koristi ko-
je proizlaze iz dobrovoljnih geoinformacija nisu dovoljno
prepoznate u drustvu, a njihova potpunost ovisi o intere-
su $to ga suradnici pokazuju prema odredenim geograf-
skim lokacijama.
L

2. Dobrovoljne geoinformacije

Termin dobrovoljne geoinformacije (Francula 2013)
sluZbeno se prvi put pojavljuje 2007. godine. Dobrovoljne
geoinformacije definirane su kao geoinformacije skup-
liene dobrovoljnim aktivnostima pojedinaca ili skupina i
stavljene na raspolaganje drugima s namjerom pruzanja
informacija o geografskom svijetu. Dobrovoljne geoin-
formacije predstavljaju do sada nevidenu promjenu u
nacinu stvaranja, distribucije i uporabe geoinformacija.
Oni koji ih skupljaju i rabe, u velikoj mjeri su neobuceni,
njihov rad je uglavnom uvijek na dobrovoljnoj osnovi, a
rezultati njihova rada mogu biti to¢ni podaci, ali i ne
moraju (Goodchild 2007).

Fenomen masovnog skupljanja podataka (engl.
crowdsourcing) usko je povezan s dobrovoljnim geoinfor-
macijama. To je $iri pojam od dobrovoljnih geoinforma-
cija jer uklju¢uje skupljanje svih vrsta podataka,
najpoznatiji primjer za tu vrstu aktivnosti je Wikipedija
(Mooney i Corcoran 2014). Pojam masovno skupljanje
podataka jo$ je uvijek u povojima te stalno evoluira. U
prilog tome ide i ¢injenica da u literaturi postoje razlicite
definicije masovnog skupljanja podataka. Upravo to nam
jasno ukazuje na trenutni nedostatak konsenzusa i odre-
deno stanje nesredenosti u pogledu onoga sto se pod poj-
mom masovnog skupljanja podataka podrazumijeva.
Jedna sveobuhvatna definicija masovnog skupljanja po-
dataka govori kako je to vrsta internetske aktivnosti koja
podrazumijeva suradnju u kojoj pojedinac, institucija,
neprofitna organizacija ili kompanija putem otvorenog
javnog poziva predlaZe dobrovoljno izvrSavanje odrede-
nog zadatka grupi pojedinaca. Pri tome je grupa pojedi-
naca izrazito heterogena u pogledu znanja i osobina te je
broj¢ano nedefinirana. Poduzimanje zadataka razlicite
sloZenosti i modularnosti u kojem mnostvo treba sudje-
lovati svojim radom, novcem, znanjem i/ili iskustvom,
uvijek rezultira obostranom koristi. Korisnik dobiva
odredeno zadovoljstvo, ovisno o vrsti svojih potreba. To
moZe biti financijska zadovoljstina, priznanje koje drus-
tvo moZe dati pojedincu za njegove zasluge, povecanje
razine samopostovanja ili razvoj pojedinih osobnih vje-
Stina. Inicijator poduhvata e osigurati primjenu onoga
$to je korisnik donio u poduhvat pri ¢emu ée forma ovisi-
ti o vrsti poduzete aktivnosti (Estellés-Arolas i Gonzélez-
Ladrén-de-Guevara 2012). U mnogim raspravama se
mnozinsko skupljanje geoinformacija naziva jos i dobro-
voljnim geoinformacijama. Pojam ,,dobrovoljno* se ¢ini
prikladnim kada se govori o skupljanju podataka kao di-
jelu automatskog, otvorenog (engl. open-ended) ili ne-
kontroliranog procesa (Harvey 2013).

Uz masovno skupljanje podataka i dobrovoljne ge-
oinformacije Cesto se pojavljuje, te uz njih vezuje i pojam
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subject, producer, communicator and consumer of geo-
graphic information. In other words, the “old geo-
graphy” involves a prescribed roles/interaction between
the four main components, namely audience, informa-
tion, presenter and subject, which are common to most
standard practices of learning. In NeoGeography there
are, however, no such boundaries between roles, owner-
ship and interactions of these four components (Rana
and Joliveau 2009).

When discussing VGI, the phenomenon of Web has to
be emphasized. In its beginnings the Web was primarily
one-way oriented, allowing a large number of users to
view contents of a comparatively small number of sites.
Web 2.0 is a trend in the World Wide Web technology
based on social interaction, allowing users to participate
in the creation of web content. The term Web 2.0 implies
an interactive two-way communication between users
and computers, and users and other users, turning a user
from passive participant into an active contributor.
Users are no longer limited to act only as consumers, but
are now able to interpret and produce information. As a
consequence, there is a need for a new paradigm of user
- “the produser” (Coleman et al. 2009).

2.1 Contributors — Users (Produsers)

Technology has provided all the prerequisites and the
framework for a development of VGI, but the most essen-
tial part of VGI are individuals who produce (contribut-
ors) and use spatial data, the so called “produsers”. Below
we briefly state types of users, their motivation for parti-
cipating in VGI, as well as possible benefits and problems
of VGI with respect to persons who collect data.

2.1.1 Categories

Although opinions about contributors who produce
spatial data through VGI are very polarized (from tremend-
ous benefits that crowdsourcing brings, to concerns about a
worrying trend that increases the influence of amateurs at
the expense of legitimate experts and professional media
organizations), they can be divided into five overlapping
categories (Coleman et al. 2009):

1. Neophyte - someone with no formal background in a
subject, but possessing the interest, time, and willing-
ness to offer opinion on the subject

2. Interested Amateur — someone who has "discovered" their
interest in a subject, begun reading the background liter-
ature, consulted with other colleagues and experts about
specific issues, is experimenting with application, and is
gaining experience through engaging with the subject

3. Expert Amateur — someone who may know a great
deal about a subject, practices it passionately on oc-
casion, but still does not rely on it for a living

4. Expert Professional - someone who has studied and
practices a subject, relies on this knowledge for a liv-
ing, and may be sued if their products, opinions
and/or recommendations are proven inadequate,
incorrect or libellous, and

5. Expert Authority - someone who has widely studied
and long practiced a subject to the point where he or
she is recognized to possess an established record of
providing high-quality products and services and/or
well-informed opinions - and stands to lose their
reputation and perhaps livelihood if that credibility
is lost even temporarily.

It is well known that bringing amateurs to the pro-
cess of collecting spatial data has some advantages and
disadvantages. One of the biggest advantages is the pos-
sibility to collect an enormous amount of spatial data in
a relatively short period of time. The disadvantages are
mainly related to data quality. Regarding this, VGI cur-
rently represents an excellent opportunity to improve
the process of detecting the necessity of update, and in
the future, create more up-to-date spatial databases
with richer and more accurate labelling and attributes.

2.1.2 Purpose and Motivation

The areas of VGI application can be categorized in at
least these four areas (Coleman et al. 2009):

1. Mapping and Navigation — where the goal may be a con-
tribution to official map series (e.g., the USGS National
Map Corps) or databases supporting navigation or rout-
ing service (e.g., TomTom, Tele Atlas, NAVTEQ, etc.).

2. Social Networks - where the contribution may be made
through a site such as Christmas Bird Count, OSM, Pla-
tial.com, Wayfaring.com, etc.

3. Civil/Governmental - where the contribution is an action
of a concerned citizen of a given town or city (e.g., PPGIS
input), or a member of an environmental or animal
rights group.

4. Emergency Reporting - where the contribution involves
reporting an occurrence and extent of major accidents,
incidents, and natural or man-made disasters (wildfires,
flooding, protests, etc.)

Motivation for a constructive contribution to VGI can
be purely altruistic, in cases when a person contributes
purely for the benefit of others with no expectation of a
gain or improvement of one’s own personal situation.
When making a contribution as part of an existing job,
mandate or personal project, motivation obviously
—1

KiG No. 22, Vol. 13, 2014



STANCIC, B. | DR.: ISPITIVANJE POTENCIJALA DOBROVOLJNIH GEOINFOMACIJA NA PRIMJERU OPENSTREETMAPA U HRVATSKOJ

neogeografija. Iako je pojam neogeografije u upotrebi veé
dulje vrijeme, postoje razliCita videnja definicije suvre-
mene neogeografije. Oko toga se vode i razne rasprave.
Klasina definicija neogeografije glasi: ,,Neogeografija
pretpostavlja upotrebu geografskih tehnika i alata za
osobne i drustvene aktivnosti nestru¢njaka u geografiji“.
U danasnje vrijeme neogeografiju karakterizira nejasno
definirana podjela tradicionalnih uloga: teme, proizvo-
daca, komunikatora i korisnika geografskih informacija.
Drugim rije¢ima ,,stara geografija“ ukljuCuje predefinira-
ne uloge/interakciju izmedu Cetiri glavne komponente i
to: publike, informacija, izlagaca i teme. Navedene uloge
uobicajene su i pronalazimo ih u veéini standardnih edu-
kacijskih programa. U neogeografiji ne postoje takva raz-
graniCenja na uloge i vlasniStvo te interakciju izmedu te
Cetiri komponente (Rana i Joliveau 2009).

Kad se govori od dobrovoljnim geoinformacijama
potrebno je posebno istaknuti web. U svojim pocecima
web je primarno bio jednosmjerno orijentiran te je veli-
kom broju korisnika dozvoljavao samo uvid u sadrzaj
stranica. Web 2.0 je trend u tehnologiji utemeljen na
drustvenoj noti koja dozvoljava korisniku sudjelovanje i
u stvaranju sadrzaja weba. Pojam Web 2.0 podrazumije-
va interaktivnu dvosmjernu komunikaciju izmedu ko-
risnika i racunala te korisnika medusobno, pritom
dopustajuéi korisniku da od pasivnog sudionika postane
aktivni suradnik. Korisnici nisu viSe ograniceni na to da
budu samo konzumenti, nego imaju moguénost inter-
pretirati i proizvoditi informacije. Kao posljedica nave-
denog pojavljuje se potreba za novom paradigmom
korisnika koji se u engleskom govornom podrudju nazi-
va the produser odnosno onoga koji proizvodi i istodobno
koristi podatke (Coleman i dr. 2009).

2.1. Suradnici — korisnici

Tehnologija je osigurala sve preduvjete i okvir za nji-
hov razvoj, medutim najvazniji dio dobrovoljnih goin-
formacija su osobe koje proizvode (suradnici) prostorne
podatke i njima se koriste. Ukratko navodimo vrste ko-
risnika, njihove motive za sudjelovanje u dobrovoljnim
geoinformacijama, zajedno s prednostima i problemima
koji se pojavljuju kod dobrovoljnih geoinformacija, a u
vezi s osobama koje skupljaju podatke.

2.1.1. Kategorije

Iako su miljenja o suradnicima koji proizvode pros-
torne podatke kao dobrovoljne geoinformacije vrlo pola-
rizirana, od ogromne koristi koje donosi masovno
skupljanje podataka, do zabrinutosti zbog zabrinjavajuceg
trenda koji poveava utjecaj amatera naustrb legitimnih
L

stru¢njaka i profesionalnih organizacija, suradnike moze-
mo podijeliti u pet medusobno preklapajuéih kategorija
(Coleman i dr. 2009):

1. Pocetnik - netko bez formalnog poznavanja teorijske
osnove teme, ali raspolaZe s odredenom razinom zani-
manja, vremena i volje da na tu temu ponudi misljenje

2. Zainteresirani amater - netko tko je ,,otkrio* svoj inte-
res u temi, poceo Citati literaturu, konzultirati se s os-
talim kolegama i stru¢njacima o specifi¢nim
pitanjima, eksperimentira s primjenom i skuplja is-
kustvo usvajanjem teme

3. Strucni amater — netko tko ve ima znanje o temi, ali
uglavnom nema dovoljno interesa da bi joj se potpuno
posvetio

4. Strucnjak - netko tko posjeduje znanja i vjestina o te-
mi, oslanja se na to znanje, od njega Zivi i moze biti
tuZen ako se pokaZe da su proizvodi, misljenja i/ili
preporuke dokazano neodgovarajudi, netocni ili kle-
vetnicki, i

5. Strucni autoritet - netko tko je temeljito prostudirao i
dugo prakticirao temu do razine na kojoj je prepoz-
nat kao autoritet te posjeduje evidenciju prostornih
podataka koja pruZa visoko kvalitetne proizvode i
usluge i/ili kvalitetna misljenja - pri ¢emu postoji
moguénost gubitka reputacije, ako je vjerodostoj-
nost izgubljena ¢ak i privremeno.

Vrlo je dobro poznato kako uvodenje amatera u pro-
ces skupljanja prostornih podataka ima odredene pred-
nosti i nedostatke. Jedna od najve¢ih prednosti je
moguénost skupljanja izuzetno velike koli¢ine prostor-
nih podataka u relativno kratkom vremenskom roku.
Nedostaci se uglavnom odnose na kvalitetu podataka.
Uzimajuéi u obzir reéeno, dobrovoljne geoinformacije
su izvrsna prilika da se poboljSa proces utvrdivanja po-
trebe provodenja promjena i, u buduénosti, stvore azur-
nije te sadrZajno bogatije baze prostornih podataka.

2.1.2. Svrha i motivacija

Podrudja primjene dobrovoljnih geoinformacija
mogu biti podijeljena u najmanje Cetiri podrudja (Cole-
man i dr. 2009):

1. Kartografija i navigacija - gdje cilj moZe biti doprinos
sluzbenim kartama (npr. the USGS National Map
Corps) ili bazama podataka koje podrZavaju naviga-
ciju odnosno usluge izrade ruta (npr. TomTom, Tele
Atlas, NAVTEQ, i sl.).

2. Drustvene mreZe — gdje doprinos moZe biti ostvaren
putem web-stranice kao npr. Christmas Bird Count,
OSMisl.
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comes from professional or personal interest. When an im-
provement of technical skills, knowledge and experience

is gained through contributions to VGI, then motivation

comes from intellectual stimulation. Motivation can also be

some sort of a social reward or enhanced personal reputation

or creative and independent self-expression. A major role in

encouraging individuals to participate in VGI is played

by the so called pride of community, whereby adding in-
formation about one's own group or community may be

good for public relations, tourism, economic develop-
ment, or simply demonstrating that one's own street or
establishment is "on the map" (Coleman et al. 2009). Mo-
tivation for participating in VGI is not always positive. As

everywhere in life, there are people with bad intentions

among VGI contributors. Such intentions can result in

mass deletion, nonsense, spam, offensive content or
misinformation that can be intentional or unintentional.
When thinking about VGI and its application, it is neces-
sary to have all of the above in mind.

3 Spatial Data Infrastructure and Volunteered
Geographic Information

The term “Spatial Data Infrastructure” (SDI) is often
used to denote the relevant basic collection of technolo-
gies, policies and institutional arrangements that facilit-
ate the availability of and access to spatial data. SDI
provides a basis for spatial data discovery, evaluation, and
application by users and providers within all levels of
government, the commercial sector, the non-profit sec-
tor, academia, and by citizens in general (Nebert 2001).

Although the world of VGl is rather chaotic with little
formal structures, the existing research shows some
similarities between VGI and SDL Irrespective of their
differences (Table 1), both VGI and SDI organize and
make information available and accessible. Both consist

Table 1. Differences between the VGI and SDI characteristics
based on the SDI components (Castelein et al. 2010)

SDI Differences

component VGI SDI

Policy Community of Formal organizations
registered users

Access Network  Bidirectional Unidirectional

Standards Data standards Metadata, data and

service standards

Data Specificfocuson  Broad data scope
theme

People Broad userbase of  Limited user base of

non-professionals  professionals

of policies, access network, standards, people, and re-
lated activities necessary to acquire, process, distribute,
use, maintain and update spatial data. These similarities
indicate that the underlying concepts of VGI and SDI are
not very different and that their convergence has the
potential to broaden the user base, scope and utility of
both (Castelein et al. 2010).

A comparison of VGI and SDI was done using a com-
prehensive framework proposed by Abbas Rajabifard
(Rajabifard and Williamson 2002). He defined five com-
ponents of the spatial data infrastructure which interact
with each other (Fig. 1): Policy, Access Network, Stand-
ards, Data and People.

For each component a set of characteristics has been
given which seem to be suitable to describe the emer-
ging phenomenon of VGI within the SDI framework. The
characteristics of all SDI components have been identi-
fied and measured in the VGI case studies, which resul-
ted in an earlier mentioned conclusion about the VGI
and SDI similarity.

VGI undoubtedly creates an alternative to the exist-
ing SDI through an establishment of a user SDI. Such SDIs
are based primarily on user content and needs, and their
implementation is based on new technological develop-
ments. In a longer period of time it is expected that the
traditional SDIs will converge into fully open and dis-
tributed solutions of which VGI will be an integral part.

4 Volunteered Geographic Information in Croatia

An overview of different VGI projects and services
available in Croatia is given below. While there are vari-
ous VGI projects available and in use in Croatia, an over-
view of the most popular ones is given here. Additionally,
cooperation between the official governmental bodies
and some organizations regarding VGI is also presented.
This cooperation aims to ensure a better maintenance of
the official datasets which are part of the national SDI.
The OSM is covered in more detail and an analysis of
completeness of a part of its data is provided.

Dynamic

Standards

Data

People Policy

Access Network

Fig. 1. Nature of and relations between the SDI
components (Rajabifard and Williamson 2002)
_
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3. Gradanstvo/vlada - gdje doprinos podrazumijeva neki
¢in osobe koja je zabrinuti gradanin nekog mjes-
ta/grada ili ¢lana ekoloske udruge, odnosno udruge
za zastitu prava Zivotinja.

4, IzvjeScivanje u hitnim situacijama - gdje doprinos po-
drazumijeva izvjeS¢a o prisutnosti i rasprostranje-
nosti velikih nesrea, incidenata, prirodnih ili
ljudskom rukom uzrokovanih katastrofa (poZari, po-
plave, prosvjedi, i sl.).

Motivacija za konstruktivni doprinos dobrovoljnim
geoinformacijama moZe biti Cisto altruisticna, u slucajevi-
ma kad osoba pridonosi zbog dobrobiti drugih pritom ne
racunajudi na osobnu korist ili napredak. Kad se doprinos
radi u sklopu postojeceg posla, na neciji zahtjev ili kao
osobni projekt, motivacija oito proizlazi iz profesionalnih
ili osobnih interesa. Kad se doprinosom dobrovoljnih geoin-
formacija ostvari poboljSanje osobnih tehnickih vjestina,
znanja i iskustva, motivacija proizlazi iz intelektualne sti-
mulacije. Motivacija moZe biti i neka vrsta drustvene na-
grade ili poboljSanja osobnog ugleda ili kreativno i nezavisno
samoizraZavanje. Glavnu ulogu u poticanju pojedinaca za
sudjelovanjem u dobrovoljnim geoinformacijama ima ta-
kozvani lokalpatriotizam, pri cemu skupljanje informacija o
svojoj lokalnoj zajednici moZe biti od koristi toj zajednici u
vezi s odnosima s javno$¢u, turizmom, gospodarskim ra-
zvojem ili jednostavno sluzi dokazivanju da se necija ulica
ili domadinstvo nalazi ,,na karti* (Coleman i dr. 2009). Su-
djelovanje u dobrovoljnim geoinformacijama nije uvijek
pozitivno motivirano. Kao i drugdje u stvarnom Zivotu, i
medu suradnicima u dobrovoljnim geoinformacijama
postoje ljudi s lo§im namjerama. Njihove namjere mogu
rezultirati masovnim brisanjima podataka, nesuvislim
podacima, velikom koli¢inom neZeljenog sadrzaja, uvred-
ljivim sadrZajem ili dezinformacijama koje mogu biti na-
mjerne ili nenamjerne. Kad govorimo o dobrovoljnim
geoinformacijama i njihovoj primjeni nuzno je uzeti u ob-
zir sve navedeno.

Dinamicna interakcija

4

Standardi

Politika

Pristup mreii

Slika 1. Priroda i odnosi izmedu komponenti IPP-a
(Rajabifard i Williamson 2002)

L

3. Infrastruktura prostornih podataka i
dobrovoljne geoinformacije

Termin infrastruktura prostornih podataka (IPP)
oznacava skup relevantnih temeljnih tehnologija, po-
litika 1 institucionalnih dogovora koji omogucuju dos-
tupnost prostornih podataka i pristup do njih. Infra-
struktura prostornih podataka osigurava osnovu za
traZenje prostornih podataka, njihovu procjenu i pri-
mjenu na svim drustvenim razinama (drZavnoj upra-
vi, komercijalnom sektoru, nekomercijalnom sektoru
i gradanstvu u ¢jelini) (Nebert 2001).

lako je svijet dobrovoljnih geoinformacija popri-
li¢no kaoti¢an s malo formalnih struktura, postoje¢a
istraZivanja pokazuju neke sli¢nosti izmedu dobro-
voljnih geoinformacija i [PP-a. Ne obaziruéi se na nji-
hove razli¢itosti (tablica 1) dobrovoljne geoinfor-
macije i IPP imaju za zadatak organizirati informacije
i uiniti ih dostupnima te dohvatljivima. Oboje se sas-
toji od politika, pristupne mreZe, standarda, ljudi i
povezanih aktivnosti koje su nuzne za skupljanje
obradu, distribuciju, koristenje, odrZavanje i aZurira-
nje prostornih podataka. Te sli¢nosti ukazuju na to
kako temeljni koncepti dobrovoljnih geoinformacija i
[PP-a nisu znacajnije razliCiti te kako njihova medu-
sobna konvergencija ima potencijala za proSirenje
skupa korisnika, opsega i programa kod jednih i kod
drugih (Castelein i dr. 2010).

Usporedba dobrovoljnih geoinformacija i IPP-a na-
pravljena je upotrebom usporednog okvira (Rajabifard i
Williamson 2002) kojeg &ini pet komponenti infras-
trukture prostornih podataka koje su u medusobnoj in-
terakciji: politika, pristup mreZi, standardi, podaci i

ljudi (slika 1).

Tablica 1. Razlike izmedu svojstava dobrovoljnih geoinformacija i

IPP-a na temelju komponenata IPP-a (Castelein i dr. 2010)

Komponente Razlike

IPP-a Dobrovoljne Infrastruktura
geoinformacije prostornih podataka

Politika Zajednica Formalna organizacija
registriranih korisnika

Pristup mreZi  Obostran Jednosmjeran

Standardi Standardi za Standardi za meta-
podatke podatke, podatke i

servise

Podaci Specifi¢ni fokus Siroki spektar
na temu podataka

Ljudi Siroka bazanepro-  Ograni¢ena baza profe-
fesionalnih korisnika  sionalnih korisnika
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Fig. 2. ESRI ArcGIS Explorer is used to report changes (Landek and Vilus 2011)
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Slika 2. ESRI ArcGIS Explorer za prijavljivanje promjena (Landek i Vilus 2011)

4.1 Application for Updating the Official Croatian
Topographic Database

In Croatia there is a formal cooperation between the
official Croatian Mapping and Cadastral authority - the
State Geodetic Administration (SGA), and the VGI
users/producers (Landek and Vilus 2011). This includes
cooperation contracts with the Croatian Mountain Rescue
Service, the Croatian National Protection and Rescue Dir-
ectorate, and the Croatian Scout Association. This cooper-
ation is reflected in gathering data about the changes in
topographical data. The perceived differences between
the field and the topographic map data are reported using
an appropriate application (Fig, 2). According to the SGA
instructions, authorized users mark the field objects
which do not show in the map and send them to the SGA
for verification.

After having collected the data, a report is formatted
in the Keyhole Markup Language (KML) and sent by e-
mail. The KML format is an XML notation for expressing
geographic annotation and visualization, which became
the Open Geospatial Consortium (0GC) standard in 2008.

The SGA verifies the reports and includes the deter-
mined differences in an annual plan for topographic da-
tabase update. The reported and collected geospatial
data can be stored in the official topographic database
only after a final quality control is conducted by the SGA.

4.2 OpenStreetMap

The OSM project with the goal of establishing a free
worldwide geographic information database was founded
in 2004, and has drawn an exceptional interest in recent
years. The contributors include enthusiast mappers, GIS
professionals, engineers running the OSM servers, and
many more. The OpenStreetMap Foundation is an inter-

national non-profit organization which encourages growth,
development and distribution of free geospatial data. Geos-
patial data gathered in the project is shared through diffe-
rent web services, technologies and exchange formats.

The development of connected applications, suppor-
ted by open editing Application Programming Interfaces
(API), enables a large number of people to become OSM
editors (almost half of them are developed for mobile
platforms). Fig. 3 shows a Graphical User Interface (GUI) of
the Java OSM Editor - a desktop application which allows
data import from the OSM servers and a creation or edit of
map objects: nodes, lines, polygons or metadata tags.

Editing OSM content can also be done through an In-
ternet browser. OSM provides great possibilities for cre-
ating content on objects and their attributes (URL 3).
The main features that are shown in the OSM are roads
and buildings with their associated attributes. It is also
possible to enter power transmission lines, ship lines,
areas for special purposes (forests, water surfaces, pro-
tected landscapes...), etc. There are no restrictions when
entering buildings and associated attributes into the
OSM. A contributor is allowed to input as many predefi-
ned (but also new) attributes which they find suitable to
describe an object with better quality.

4.3 Other Popular VGI Projects in Croatia

The City of Zagreb launched a service called MojZagreb,
which is a web based desktop and mobile application for
crowdsourced reporting of communal issues (URL 1). Thro-
ugh the main webpage it is possible to view and report an
issue, together with related metadata (Fig. 4). The authori-
zation of users is done through e-mail. The website includes
statistics about the number of reported issues, total number
of solved issues, and other statistics for the City of Zagreb
Administrative Units.

—1
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Za svaku komponentu dan je skup &
obiljezja koja su prikladna za opisivanje
fenomena dobrovoljnih geoinformacija
unutar okvira IPP-a. ObiljeZja svih kom-
ponenti IPP-a su utvrdena i izmjerena u
studijama slu¢aja uporabe dobrovoljnih
geoinformacija koje su rezultirale spo-
menutim zakljuckom o sli¢nosti dobro-
voljnih geoinformacija i IPP-a.

Dobrovoljne geoinformacije nesum-
njivo razvijaju alternativu postoje¢im
IPP-ovima kroz uspostavu korisnickog
IPP-a. Takvi IPP-ovi utemeljni su iskljui-
vo na korisnickom sadrZaju i potrebama,
a njihova primjena zasniva se na novim
tehnoloskim moguénostima. Kroz dulje
vrijeme moZe se olekivati da ¢e tradici-
onalni IPP-ovi konvergirati ka potpuno
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Ciji ée sastavni dio biti i dobrovoljne geoinformacije.

4. Dobrovoljne geoinformacije u Hrvatskoj

U nastavku je dan pregled razliCitih projekata i usluga
dobrovoljnih geoinformacija na podrudju Republike Hr-
vatske. Iako su na podrudju Hrvatske dostupni i koriste se
razni projekti dobrovoljnih geoinformacija, ovdje su pri-
kazani oni popularniji. Takoder, prikazana je suradnja iz-
medu tijela javne vlasti i odredenih organizacija u po-
gledu dobrovoljnih geoinformacija. Detaljnije je obraden
OSM u kojem je analizirana prostorna potpunost dijela
njegovih podataka.

4.1. Aplikacija za odrzavanje sluzbene Hrvatske
topografske baze podataka

U Hrvatskoj postoji i formalna suradnja izmedu sluz-
benog drzavnog tijela - Drzavne geodetske uprave (DGU) s
jedne strane i Hrvatske gorske sluzbe spaSavanja (HGSS),
DrZavnog ureda za zastitu i spaSavanje (DUZS) te Saveza
izvidaca Hrvatske (SIH) s druge strane (Landek i Vilus
2011). Ugovor o suradnji izmedu spomenutih strana pre-
dvida da DGU besplatno ustupa kartografske materijale
(topografske karte mijerila 1:25 000) navedenim organiza-
cijama. Zauzvrat, te su organizacije duzne temeljem svojeg
terenskog rada, skupljati i biljeziti razlike izmedu stvar-
nosti i sadrZaja na navedenim kartama. Sve razlike karto-
grafskih prikaza i stvarnosti se prijavljuju DGU-u prema
tocno definiranim uputama. Pri tome se koristi odgovara-
juca aplikacija (slika 2).

Nakon zavrsetka skupljanja podataka izraduje se izvje-
Staj. IzvjeStaj se izraduje u formatu KML (engl. Keyhole
L

Slika 3. Java OSM Editor
Fig. 3. Java OSM Editor

Markup Language) i $alje putem elektronske poste. Format
KML je format za pohranu geografskih biljeski i vizualiza-
ciju u XML-u, koji je od 2008. standard OGC-a (engl. Open
Geospatial Consortium).

Po primitku izvjestaja DGU ih provjerava i prijavljene
razlike ukljuuje u godisnji plan za odrZavanje topografske
baze podataka. Prijavljeni i skupljeni geoprostorni poda-
ci mogu biti pohranjeni u sluzbenoj topografskoj bazi
podataka tek nakon $to DGU provede zavr$nu kontrolu
kvalitete.

4.2. OpenStreetMap

Projekt OSM pokrenut je 2004. godine s ciljem usposta-
ve besplatne svjetske geoinformacijske baze podataka.
Projekt je u posljednjih nekoliko godina privukao izniman
interes. Na projektu suraduju tzv. kartografi entuzijasti,
struénjaci za GIS, inZenjeri koji odrZavaju posluzitelje OSM-
a i mnogi drugi. OpenStreetMap Foundation je medunarodna
neprofitna organizacija koja osigurava rast, razvoj i dis-
tribuciju slobodnih geoprostornih podataka. Geopros-
torni podaci skupljeni kroz projekt dijele se putem
razli¢itih web-servisa, tehnologija i razmjenskih formata.

Razvoj odgovarajucih aplikacija, potpomognut API-
ima (engl. Application Programming Interface) za urediva-
nje, omogucdio je velikom broju ljudi da postanu uredi-
vali OSM-a (gotovo polovica aplikacija razvijena je za
mobilne platforme). Slika 3 prikazuje GUI (engl. Graphi-
cal User Interface) programa za uredivanje OSM-a u Javi.
Rijec je o stolnoj aplikaciji koja omoguéava preuzimanje
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status and administrative spatial units. The
service uses the ODK (Open Data Kit) Collect
mobile application for Android-based mobile
devices. Each collected dry stone wall locati-
on is visible on the OSM-based map on the
project website (Fig. 5).

The suhozid.hr project is financed by the
Student Union of the University of Zagreb and
the Croatian Academy of Sciences and Arts.

Mapillary is a service for crowdsourcing map
photos. 1t allows contributors to collect photos
which are then combined into a street level pho-
to view. Photos are processed according to the
privacy regulations (blurring faces and license
plates). It can be used for uploading georeferen-
ced images when mapping the OSM data.

Noisemap enables contributors to measure

The mobile application allows positioning via the Global
Positioning System (GPS), taking and collecting photos as
well as other attributes. The MojZagreb service has been re-
latively well accepted by the citizens since there were over
6000 reports in the year 2014.

CityHub and Gradsko OKO are two mobile applications de-
veloped for the same purpose and with the similar functions
as MojZagreb. They are produced by the private companies
and used in several cities in Croatia (Osijek, Sisak and Beli
Manastir).

TrashOut and Waste Map are environmental projects
aiming to locate illegal dumps all over the world, supported
by many worldwide partners including the Greenpeace or-
ganization. They operate through web based desktop and
mobile applications for collecting and viewing data. Also,
they offer various statistical information regarding the re-
ported illegal dump sites.

The PINO application is a free mobile device applica-
tion available on Android devices, developed by stu-
dents of The Faculty of Electrical Engineering, Mecha-
nical Engineering and Naval Architecture in Split in
collaboration with the PINO Association (Association for
the Transportation of Disabled Persons). The application
aims to help protect the marked blue parking spaces for
the people with disabilities in the Split city area. The mo-
bile application allows users to enter the location of an il-
legally parked car, take photos and collect other attributes.
All the gathered data are sent to the traffic police by e-mail.

Suhozid.hr is an open public list of the Croatian cultural
heritage, of the dry stone walls. The list is open to every
user authenticated via e-mail. It is planned, besides adding
the dry stone wall sites, to do various searches and
analyses, according to the type of construction, protection

noise levels in the environment and share

them with the community. It allows them to
measure noise pollution using their smartphones, and to
create high-resolution noise pollution maps.

The above mentioned VGI projects and applicati-
ons/services can be summarized according to the type of
applications, available services, geographic coverage, con-
tent, and other elements (Table 2).

Based on the Table 2, it can be noted that VGI is alre-
ady very well in place in Croatia. The role of VGI is recog-
nized also from the official authorities such as the SGA. It
is obvious that the business models in which VGI is used
for updating spatial datasets are very acceptable. Some
significant examples also come from the city units.
Through VGI the citizens can directly influence the deci-
sion making in their city. They can influence the space
and environment in which they live. Also, new applicati-
ons based on VGI are being developed, while the number
of produsers differs from project to project. Most of the
Croatian VGI projects use only simple type data ele-
ments. It seems that the VGI projects are not well eno-
ugh represented and shared on social networks.
Therefore the users are insufficiently acquainted with
the possibilities and benefits from them, which correla-
tes with our first assumption. It is necessary to put in
additional effort in the promotion of VGI in order to
motivate the users to become VGI contributors. This will
inevitably lead to expanding the range of produsers in
the future.

5 Research Methods and Analysis of the 0SM Data

Numerous scientific researches on the topic of OSM
have already been carried out and much continues to be

performed. All those studies are mainly focused on one
—1
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Slika 5. suhozid.hr — prikaz karte i detaljnih informacija o lokacijama (URL 2)
Fig. 5. suhozid.hr — A map overview and detailed info on location (URL 2)

podataka s posluZitelja OSM-a te stvaranje i uredivanje
objekata na karti: ¢vorova, linija, poligona ili metapoda-
taka.

Uredivanje sadrZaja OSM-a moguce je i putem inter-
netskog preglednika. OSM pruza izuzetno velike mogué-
nosti u pogledu unosa objekata i njihovih atributa (URL 3).
Osnovni objekti terena koji se nalaze u OSM-u jesu ceste i
zgrade te njihovi pripadni atributi, ali je mogudée unijeti i
dalekovode, brodske linije, podrudja posebne namjene
(Sume, vode, zasti¢ene krajolike, ...) i sl. Prilikom unosa
objekata i pripadnih atributa u principu ne postoje ogra-
ni¢enja. Suradniku je dozvoljeno da unosi onoliko unapri-
jed definiranih, ali i novih atributa koliko smatra da je
dovoljno za kvalitetnije opisivanje nekog objekta.

4.3. Ostali popularniji projekti dobrovoljnih
geoinformacija u Hrvatskoj

Grad Zagreb je u rad pustio uslugu pod nazivom Moj-
Zagreb. Rijec je o internetskoj stranici i mobilnoj aplika-
ciji za masovno prijavljivanje komunalnih problema
(URL 1). Preko glavne internetske stranice projekta mo-
gude je prijaviti komunalni problem zajedno s detaljnijim
opisom problema (slika 4). Autorizacija korisnika obavlja
se putem elektronske poste. Na stranicama projekta dos-
tupni su razni statisti¢ki podaci: o ukupnim prijavama,
vrstama prijava, broju rijeSenih prijava te ostali statisti¢-
ki podaci po upravnim jedinicama Grada Zagreba.

Mobilna aplikacija korisniku daje moguénost prika-
za lokacije uz pomo¢ globalnog pozicijskog sustava
(GPS), fotografiranja mjesta i dopisivanja ostalih po-
trebnih atributa u vezi s komunalnim problemom koji se
prijavljuje. Gradani su uslugu MojZagreb relativno do-
bro prihvatili. U 2014. godini bilo je viSe od 6000 prijava.

CityHub i Gradsko OKO su dvije mobilne aplikacije ra-
zvijene s istom svrhom i sa sli¢nom funkcionalno$¢u kao
L

i MojZagreb. Proizvod su privatnih tvrtki, a koriste se u
nekoliko gradova u Hrvatskoj (Osijek, Sisak i Beli Manas-
tir).

TrashOut i Waste Map su ekoloski projekti pokrenuti na
svjetskoj razini za lociranje ilegalnih odlagalista otpada.
Potpomognuti su mnogim partnerima na globalnoj i lo-
kalnoj razini, uklju¢ujuéi Greenpeace. Projekti imaju
vlastite internetske stranice i mobilne aplikacije za skup-
ljanje podataka i njihovo pregledavanje. Daju razli¢ite sta-
tisticke informacije u pogledu prijavljenih ilegalnih odla-
galiSta otpada.

PINO aplikacija je besplatna mobilna aplikacija dos-
tupna na uredajima s Androidom. Razvili su je studenti
Fakulteta elektrotehnike, strojarstva i brodogradnje iz
Splita u suradnji s udrugom PINO (Prijevoz invalidnih i
nemoc¢nih osoba). Cilj aplikacije je pomoéi u otkrivanju i
uklanjanju vozila koja nepropisno koriste parkirna mjesta
namijenjena invalidnim osobama na podrudju Grada Spli-
ta. Mobilna aplikacija dozvoljava korisniku unos lokacije
nepropisno parkiranog vozila, njegovo fotografiranje te
po potrebi unos i drugih atributa. Svi skupljeni podaci se
$alju prometnoj policiji putem elektronske poste.

Suhozidhr je otvoreni javni popis hrvatskoga kultur-
nog nasljeda - suhozida. Popis je otvoren za uredivanje
svakom korisniku koji prode provjeru (autentikaciju) pu-
tem elektronske poste. Trenutaéno je moguce samo doda-
vanje i pregledavanje lokacija sa suhozidima. Planirano je
prosirenje mogucnosti pretrazivanja podataka s pomocéu
razli¢itih upita i analiza s podacima. Upiti bi filtrirali po-
datke prema vrsti konstrukcije, zaSti¢enom statusu,
upravnim jedinicama i sl. Projekt koristi mobilnu aplika-
ciju ODK Collect (Open Data Kit) za uredaje s Androidom.
Svaka skupljena lokacija suhozida vidljiva je na osnovnoj
karti OSM-a na internetskim stranicama projekta (slika 5).

Projekt suhozid.hr financiraju Studentski zbor Sveudili-
$ta u Zagrebu i Hrvatska akademija znanosti i umjetnosti.
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Table 2. An Overview of the VGI projects

Project User authe-  Type of application Available  Geographic  Topic/content  Elementtype Sharing through

name ntication (for data collection) services coverage social networks

OpenStreet  E-mail Website, mobile View, Worldwide Topo/Traffic- Node, line, Yes

Map application: Android, ~ download, Routing polygon
i0S, Windows Phone edit

MojZagreb ~ E-mail Website, mobile View,edit ~ City of Zagreb Communalissues Node No

CityHub Facebook, Mobile application: View,edit ~ Croatia Communal issues  Node No

Google+, E-mail ~ Android, i0S

Gradsko OKO  E-mail Mobile application: View,edit ~ Croatia Communal issues  Node No
Android, i0S

WasteMap  E-mail Website, mobile View,edit ~ Worldwide Illegal waste Node No
application: Android, i0S dumps

TrashOut Facebook, Website, mobile View,edit ~ Worldwide lllegal waste Node Yes

E-mail application: Android, dumps

i0S, Windows Phone

PINO E-mail Website, mobile View,edit ~ Cityof Split ~ Illegal parking Node No
application for Android

suhozidhr  E-mail Website, mobile View,edit  Croatia Protection of Node Yes
application for Android cultural heritage

Mapillary E-mail Website, mobile View,edit ~ Worldwide Upload of geo- Node, line Yes
application: Android, referenced images
i0S, Windows Phone

Noisemap E-mail Website, mobile View,edit ~ Worldwide Noise level Node No

application: Android, i0S

of the biggest unknown facts, which is the quality of
OSM data. Assessing the quality of geospatial data is not
a simple process. It is clearly described in the paper (Go-
odchild and Li 2012) which outlines the problems asso-
ciated with determining the quality of geospatial data
and also gives an overview of the VGI quality research.
Various studies (Neis et al. 2011, Ather 2009, Zielstra and
Zipf 2010, Girres and Touya 2010) deal with specific
analyses of the quality of data about roads in the OSM.
They compare the OSM data with the commercial data-
sets (NAVTEQ, TeleATLAS, TomTom, etc.) and the spatial
data produced by the official mapping institutions for
specific areas.

Although the OSM started as a project for collecting
data about roads, eventually a list of objects for which it
is possible to collect data has significantly expanded. The
OSM today contains different layers of data. The defined
parameters for the quality of spatial data are complete-
ness, logical consistency, positional accuracy, temporal
quality, and thematic accuracy (ISO 2013). Analysis of all
the above parameters would pose a too extensive task, so
we decided to put only the completeness of datasets in
the focus of this study. For this analysis we needed two

sets of vector data for comparison: a layer of data dow-
nloaded from the OSM and an equivalent real field data
which we took from the cadastral data. Although cadas-
tral data do not necessarily fully correspond to the real
field situation, for the purpose of this analysis we consi-
dered them to be complete and without deficiencies.
Because the data about buildings are contained in both
of these datasets, we decided to analyze completeness of
the OSM data at the level of data about buildings, which
also responds to the lack of similar studies. Among the
cadastral data available for the selected areas we had a
digital cadastral map and a digital orthophoto. Since the
digital orthophoto more accurately corresponded to the
real field situation, the digital cadastral map was used
only as an auxiliary means for vectorization of the buil-
dings from the digital orthophoto map. By overlapping
the building layer from the digital cadastral map and the
digital orthophoto, comparing them visually and adding
the missing objects, we have created a vector data layer
containing all the existing buildings from the digital or-
thophoto map. All further analyses in terms of counting
and determining completeness were conducted using

the GIS tools.
1
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Tablica 2. Pregled projekata dobrovoljnih geoinformacija

Naziv Suradnicka  Vrsta aplikacije (za Dostupne Geografsko ~ Teme/sadriaj  Vrste Dijeljenje putem
projekta autentikacija  skupljanje podataka)  usluge prostiranje elemenata drustvenih mreza
OpenStreet  Elektronska Internetska stranica, Pregledavanje, Siromsvijeta Topo/Promet-  Cvor,Linija,  Da
Map posta aplikacija za mobilne Preuzimanje, Navigacija Poligon
uredaje: Android, i0S,  Uredivanje
Windows Phone
MojZagreb  Elektronska Internetska stranica, Pregledavanje, GradZagreb  Komunalni Cvor Ne
posta aplikacija za mobilne Uredivanje problemi
uredaje: Android, iOS,
Windows Phone
CityHub Facebook, Aplikacijazamobilne ~ Pregledavanje, Hrvatska Komunalni Cvor Ne
Google+, E-mail uredaje: Android,i0S ~ Uredivanje problemi
Elektronska posta
Gradsko OKO  Elektronska Aplikacijazamobilne ~ Pregledavanje, Hrvatska Komunalni Cvor Ne
posta uredaje: Android,i0S ~ Uredivanje problemi
WasteMap  Elektronska Internetska stranica, Pregledavanje, Siromsvijeta Ilegalna odla- Cvor Ne
posta aplikacija za mobilne Uredivanje galiSta otpada
uredaje: Android, i0S
TrashOut Facebook, Internetska stranica, Pregledavanje, Siromsvijeta Ilegalna odla- Cvor Da
Elektronska aplikacija za mobilne Uredivanje galiSta otpada
posta uredaje: Android, iOS,
Windows Phone
PINO Elektronska Internetska stranica, Pregledavanje, Grad Split Nepropisno Cvor Ne
posta aplikacija za mobilne Uredivanje parkiranje
uredaje Android
suhozidhr  Elektronska Internetska stranica, Pregledavanje, Hrvatska Zastita kulturnog ~ Cvor Da
posta aplikacija za mobilne Uredivanje nasljeda
uredaje Android
Mapillary Elektronska Internetska stranica, Pregledavanje, Siromsvijeta ~ Unos georef. Cvor,Linija ~ Da
posta aplikacija za mobilne Uredivanje slika
uredaje: Android, iOS,
Windows Phone
Noisemap Elektronska Internetska stranica, Pregledavanje, Siromsvijeta Jacinazvuka Cvor Ne
posta aplikacija za mobilne Uredivanje

uredaje: Android, i0S

Mapillary je usluga za masovno skupljanje fotografija.

Omogucuje suradnicima skupljanje fotografija iz kojih
se izraduju virtualni uli¢ni prikazi. Fotografije se obra-
duju u skladu s pravilima o zastiti privatnosti (zamude-

nje lica i registarskih oznaka). Medu ostalim, aplikacija

se koristi za unos georeferenciranih slika pri kartiranju

podataka OSM-a.

Noisemap omoguluje suradnicima mjerenje razine
buke u okoli$u i dijeljenje te informacije sa zajednicom.
PruZa mogu¢énost odredivanja razine zagadenja bukom
upotrebom pametnih telefona te izradu karata zagade-

nja bukom visoke rezolucije.

L

Prikazani projekti i aplikacije dobrovoljnih geoinfor-

macija zbirno su prikazani prema vrsti aplikacije, dostup-
nim uslugama, geografskom prostiranju, sadrZaju i osta-
lim elementima u tablici 2.

Prema rezultatima istraZivanja prikazanim u tablici 2

moZe se primijetiti da su dobrovoljne geoinformacije u Hr-

vatskoj zastupljene u znacajnom obimu. Potencijal i mo-

guénosti dobrovoljnih geoinformacija prepoznate su i od
strane drZavnih upravnih tijela (npr. DGU). Razvidno je da
je poslovni model u kojem se dobrovoljne geoinformacije
koriste za aZuriranje i odrZavanje karata prihvatljiv. Zna-

koviti primjeri dolaze i od jedinica lokalne samouprave -
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Fig. 6. The study areas (1 Jelsa, 2 Kriz, 3 Osijek, 4 Rijeka, 5 Split, 6 Zagreb)
Slika 6. Podrucja istrazivanja (1 Jelsa, 2 Kriz, 3 Osijek, 4 Rijeka, 5 Split, 6 Zagreb)
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Four largest cities — Zagreb, Split, Rijeka and Osijek,
and two municipalities KriZ and Jelsa were selected as
study areas (Fig. 6). The spatial completeness of buildin-
gs in the OSM was analyzed for the city centre and su-
burban areas.

Although there are some recommendations as to
which attributes are used for which object, a large num-
ber of contributors do not follow them. The contributors
quite often describe the field objects with incomplete
and sometimes wrong attributes. Reasons for that sho-
uld be found primarily in ignorance and/or lack of inte-
rest. We cannot exclude the possibility that in some
cases wrong information were entered deliberately. All
of the mentioned posed problems when downloading
the data about buildings from the OSM. Relatively com-
mon was the case where a polygon that was used to pre-
sent a building, was not assigned an attribute of
building. Sometimes the polygons that are not buildings
were assigned an attribute of building. A block of buil-
dings or a series of buildings in the OSM were sometimes
shown as one building instead of a few. In order to
analyze the downloaded data from the OSM, they ne-
eded to be filtered. Appropriate queries were applied
and the data were also visually controlled. Because of
the mentioned inconsistency of building mapping in the
OSM, the results of the analysis should be taken into ac-
count with some discretion.
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5.1 Data Analysis

By overlapping the (refined) OSM building
layer and the digital orthophoto (Fig. 7 to Fig,
16), it is possible to get an insight into the com-
pleteness of buildings in the OSM. In the
shown figures only parts of the areas included
in the research are displayed. A display of a
larger area would result in a useless and indis-
tinct image, from which it would be impossible
to get insight into the building completeness.
This issue is visible in the example of suburban
areas (Fig. 8).

Fig. 7 shows a part of the Zagreb city centre.
A high level of completeness of the building
data in the OSM can be clearly seen. The upper
right hand part (Fig. 7) contains one example
where a block of buildings is presented as one
building. Unlike in the city centre, buildings in
the Zagreb suburb area of Sesvete are not map-
ped with a comparable level of completeness in
the OSM (Fig. 8).

Almost the same situation regarding the
completeness of data about buildings in the
OSM applies to the Split city centre (Fig. 9). As
in other centres of the largest cities in Croatia, a very
high percentage of the buildings is captured and pre-
sented in the OSM. The area of Solin (Fig. 10) is taken as
an example of a Split suburb. Unlike in Sesvete, a very
large share of the buildings is shown in the OSM, almost
the same as in the Split city centre.

The centre of Rijeka is presented with a high level of
completeness regarding the data about buildings in the
OSM (Fig. 11). The completeness of the OSM data about
buildings does not differ from other large cities. The area
of Srdoci which has been taken as a Rijeka suburb example is
not completely presented in the OSM. There are smaller
areas where the buildings are missing in the OSM (Fig. 12).

The centre of Osijek is presented with a high level of
data completeness in the OSM when considering the data
about buildings (Fig. 13). The blocks of buildings are very
often presented as one building. The OSM building layer
for Visnjevac, an Osijek suburb, is quite complete with the
data about buildings (Fig. 14). However, in Visnjevac there
are a lot of mapped buildings without an appropriate attri-
bute. Instead of that all buildings have the same attribute
about their source - a digital orthophoto.

In addition, two examples of local governments -
municipalities are shown. Jelsa is taken as an example of
coastal municipality and KriZ as an inland municipality.
Both municipalities cover approximately the same area,
but the municipality of KriZ has almost a double more
—1
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gradova. Uz pomo¢ dobrovoljnih geoinformacija gradani
mogu izravno utjecati na donoSenje odluka u svojem gra-
du. Mogu utjecati na prostor i okoli§ u kojem Zive. Takoder,
razvijaju se nove aplikacije za potrebe dobrovoljnih ge-
oinformacija, dok se broj suradnika razlikuje od projekta
do projekta. Vedina projekata dobrovoljnih geoinformaci-
jauHrvatskoj zasad se koristi samo jednostavnim vrstama
elemenata. Cini se kako projekti dobrovoljnih geoinfor-
macija jo$ uvijek nisu dovoljno dobro prezentirani i zas-
tupljeni na drustvenim mreZama pa stoga korisnici nisu
dovoljno upoznati s moguénostima i koristima koje im oni
pruzaju. Potrebno je uloziti dodatni napor u njihovu pro-
mociju kako bi se motivirali korisnici da postanu suradnici
dobrovoljnih geoinformacija. Upravo to ¢e u buduénosti
rezultirati Sirenjem kruga onih koji skupljaju i koriste do-
brovoljne geoinformacije.

5. Metodologija istraZivanja i analiza 0SM podataka

Mnogobrojna su znanstvena istraZivanja ve¢ provede-
na na temu OSM-a, a mnoga se provode i dalje. Sva su ona
uglavnom usmjerena na jednu od najve¢ih nepoznanica,
na kvalitetu podataka OSM-a. Utvrdivanje kvalitete geo-
prostornih podataka nije jednostavan postupak. To se jas-
no zaklju€uje iz rada Goodchilda i Lia (2012) u kojem je dan
pregled istrazivanja kvalitete dobrovoljnih geoinformaci-
ja. Razli¢ita istraZivanja (Neis i dr. 2011, Ather 2009, Ziels-
tra i Zipf 2010, Girres i Touya 2010) se bave konkretnim
analizama kvalitete podataka o cestama i drugim promet-
nicama na OSM-u. Za odredena podrudja usporeduju po-
datke OSM-a s podacima komercijalnih proizvodaca pro-
stornih podataka (NAVTEQ, TeleATLAS, TomTom i sl.) i
podacima sluzbenih drzavnih kartografskih institucija.

£ |
Slika 7. Zagreb centar
Fig. 7. Zagreb centre

Tako je OSM kao projekt krenuo sa skupljanjem poda-
taka o prometnicama, s vremenom se popis objekata o ko-
jima je moguce skupljati podatke znacajno prosirio. OSM
danas sadrzi razli¢ite slojeve podataka. Parametri za ocje-
nu kvalitete prostornih podataka su potpunost, logicka
konzistentnost, poloZajna to¢nost, vremenska kvaliteta i
tematska to¢nost (ISO 2013). Kako bi analiza svih navede-
nih parametara predstavljala preopsiran zadatak, odlucili
smo se u ovom radu zadrZati samo na potpunosti podata-
ka. Za tu analizu trebala su nam dva skupa vektorskih po-
dataka za usporedbu: sloj podataka preuzetih s OSM-a te
istovrsni podaci o stvarnom stanju koje smo preuzeli iz
podataka katastra. Tako podaci katastra ne moraju nuzno
u potpunosti odgovarati stvarnom stanju, mi smo ih za
potrebe ove analize smatrali potpunima i nepogre$nima.
Bududi da su podaci o zgradama sadrZani u oba navedena
skupa podataka, odludili smo analiziranje potpunosti po-
dataka OSM-a obaviti na razini sloja podataka o zgradama,
a Cemu u prilog ide i nedostatak sli¢nih istrazivanja. Od
katastarskih podataka za izabrana podrucja imali smo na
raspolaganju digitalni katastarski plan i DOF. Buduéi da je
DOF vjernije prikazivao stvarno stanje, digitalni katastar-
ski plan koristili smo samo kao pomoéno sredstvo za vek-
torizaciju zgrada s DOF-a. Preklapanjem sloja zgrada s
digitalnog katastarskog plana i DOF-a, vizualnom uspo-
redbom i dopunom izradili smo vektorski sloj podataka o
zgradama prikazanim na DOF-u. Sve daljnje analize u po-
gledu prebrojavanja i odredivanja potpunosti obavili smo
GIS alatima.

Za podrugja istraZivanja odabrana su Cetiri najveca hrvat-
ska grada: Zagreb, Split, Rijeka i Osijek te dvije opéine KriZ i
Jelsa (slika 6). Analizirano je stanje prostorne potpunosti zgra-
dana OSM-u za uzi gradski centar i za prigradsko podrudje.

Slika 8. Zagreb predgrade (Sesvete)
Fig. 8. Zagreb suburb (Sesvete)
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Fig. 9. Split centre
Slika 9. Split centar

Fig. 10. Split suburb (Solin)
Slika 10. Split predgrade (Solin)

Fig. 11. Rijeka centre
Slika 11. Rijeka centar

population in comparison to Jelsa. The analyses of the
completeness of building data have shown significantly
different results for these two municipalities.

The OSM building completeness for the Jelsa muni-
cipality is very high (Fig. 15), while there is almost no
buildings mapped in the OSM for the municipality of
KriZ (Fig. 16). Assumptions about these results are given
in the following chapters.

Table 3 shows the numerical results of the analyses of
the OSM data completeness in the selected study areas. For
those areas it was ascertained that a high share of the buil-
dings is presented in the OSM, with certain exceptions.

A high level of data completeness about the buildings

Fig. 12. Rijeka suburb (Srdo¢i)
Slika 12. Rijeka predgrade (Srdoci)

presented in the OSM has been found for the city cen-
tres of larger cities. The buildings in their suburbs are
generally not so much collected and presented in the
OSM. The exception is the case of Solin where the buil-
dings in the OSM are presented at an almost the same
level of completeness as in the Split city centre.
Although there are no clear reasons for it, there are

significantly large differences when comparing the re-
sults of the analyses for the study area municipalities of
Jelsa and KriZ. The reason for this lies most probably in
their spatial location and interest for using the data (an
interest to visit or invite people to visit the sites). Jelsa is loca-
tedina very attractive tourist area. For tourist areas, tourist
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Fig. 13. Osijek centre
Slika 13. Osijek centar

Fig. 15. Jelsa
Slika 15. Jelsa

Premda postoje odredene preporuke o tome koje
atribute upotrijebiti za pojedine objekte, velik broj surad-
nika se toga ne pridrZava. Suradnici dosta Cesto objekte s
terena na OSM-u opisuju nepotpunim, a ponekad i po-
gresnim atributima. Razloge za to treba traZiti prvens-
tveno u neznanju i/ili nedovoljnoj zainteresiranosti. Ne
smijemo ni iskljuciti moguénost da je ponegdje i namjerno
unesen krivi podatak. Upravo navedeno je predstavljalo
odredene probleme prilikom preuzimanja podataka o
zgradama s OSM-a. Relativno Cest je bio slu¢aj da poligonu
kojim je predstavljena neka zgrada uopée nije dodijeljen
odgovarajudi atribut. Ponekad je poligonima koji nisu zgra-
de pogresno dodijeljen atribut. Blok zgrada ili niz zgrada je
L

Fig. 14. Osijek suburb (ViSnjevac)
Slika 14. Osijek predgrade (Vi$njevac)

Fig. 16. Kriz
Slika 16. Kriz

na OSM-u ponekad prikazan kao jedna zgrada umjesto vise

njih. Da bi ih se moglo analizirati, preuzete podatke s OSM-a

bilo ih je potrebno filtrirati. Pri tom su koriSteni odgovara-
judi upiti te su podaci jos i vizualno kontrolirani. Zbog nedo-
sliednog nacina kartiranja zgrada na OSM-u i rezultati analize

moraju biti uzeti u obzir s odredenom dozom rezerve.

5.1. Analiza podataka

Preklopom (prociSéenog) sloja OSM-a sa zgradama i
DOF-a (slika 7 do slika 16) mogucée je steci uvid u potpunost
sadrzaja OSM-a. Ovdje prikazana podrudja su samo dijelovi
onih obuhvacenih u istraZivanju. Prikaz veéeg podrudja bi,
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Fig. 17. Spatial distribution of the OSM contributors in Croatia (URL 4)
Slika 17. Prostorni razmjestaj suradnika OSM-a u RH (URL 4)

maps and brochures with different spatial representations

are often available. Spatial data sources such as the digital

orthophoto, Google Maps, Bing Maps etc. are nowadays wi-
dely available. As a consequence more and more people with

no formal education in the field of cartography create those

maps (Stanci¢ and Lapaine 2009). VGI is largely based on the

work of such contributors. Therefore we can assume that

because of the needs in tourism, the OSM content is much

richer in the tourist areas in Croatia even when we speak

about small municipalities or rural areas. This supports our
second assumption regarding the connection between the

completeness of VGI datasets and the interest of VGI contri-
butors for a certain geographical location.

An insight into the spatial distribution of the OSM contri-
butors in Croatia also supports the above mentioned assump-
tion (Fig. 17).

The figure clearly shows a higher concentration of
contributors in the bigger cities and coastal regions, inclu-
ding the islands, which are tourist developed and interes-
ting areas.

Attribute reliability of the OSM content also varies
greatly. The downloaded data about the buildings often

contained cases where some objects did not have a corres-
ponding attribute or did not have any attributes at all. In
some cases the attributes were wrong e.g. a football field
was mapped with an assigned attribute of building. Addi-
tional education of the OSM contributors could certainly
help to increase the overall quality and reliability of data.

6 Conclusion

VGI has undoubtedly a great potential and an added
value for both those who collect data and those who use
data, as well as for the institutions that are responsible for
official spatial databases. VGI offers a point of view of ordi-
nary citizens and can be effectively used in decision-ma-
king procedures in different areas, i.e. disaster mana-
gement, improvement of public services and other (UN
GGIM 2013). Through VGI, citizens can directly influence
decision-making in their environment, which certainly
affects the quality of their life.

The VGI situation in Croatia is similar to other Europe-
an countries. There are also new applications that support
different usages, which are recognized as very useful to
—1
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zbog dimenzija zgrada, rezultirao slikom s koje nije moguce
uociti potpunost prikaza zgrada na OSM-u. Navedeno naj-
bolje dolazi do izraZaja na primjeru prigradskih naselja (sli-
kas).

Slika 7 prikazuje dio uZeg centra Zagreba. Na njoj se jas-
no vidi vrlo visoka razina potpunosti sadrZaja OSM-a u po-
gledu prikaza zgrada. Gornji desni dio prikaza (slika 7)
centra Zagreba sadrZi i jedan primjer prikaza bloka zgrada
kao jedne zgrade. Za razliku od uZeg centra Zagreba, zgrade
na podrudju Sesveta koje je uzeto kao zagrebacko predgra-
de, nisu u tolikoj mjeri sadrZane na OSM-u (slika 8).

Gotovo ista situacija u pogledu potpunosti prikaza zgra-
da na OSM-u je i u centru Splita (slika 9). Kao i u ostalim sre-
diStima najvec¢ih gradova u Hrvatskoj, vrlo je visok postotak
zgrada prikazan na OSM-u. Podrudje Solina (slika 10) je uze-
to kao primjer Splitskog predgrada. U njemu je, za razliku
od Sesveta, postotak zgrada prikazan na OSM-u, gotovo
jednak kao u samom sredistu Splita.

UzZe srediste Rijeke je u OSM-u prikazano s visokom ra-
zinom potpunosti (slika 11). Potpunost prikaza zgrada na
OSM-u ne odstupa od ostalih velikih gradova. Naselje Srdo-
&i, koje je uzeto kao Rijecko predgrade, na OSM-u nije u ci-
jelosti prikazano. Postoje manja podrucja gdje nedostaju
zgrade na OSM-u (slika 12).

Centar Osijeka je, po pitanju podataka o zgradama na
OSM-u, prikazan s visokom razinom potpunosti podataka
(slika 13). Pojavljuju se dosta Cesto slucajevi prikaza bloka
zgrada kao jedne zgrade. Zgrade na OSM-u za osjecko pred-
grade Visnjevac takoder su prikazane s visokom razinom
potpunosti (slika 14). Zanimljivo je da u tom predjelu jako
puno ucrtanih zgrada nema uopée atribut zgrada nego je
svima naveden zajednicki izvor - DOF.

Navedena su i dva primjera za jedinice lokalne samo-
uprave - opéine. Jelsa je uzeta kao primjer opéine na moru,
a KriZ u unutra$njosti Hrvatske. Obje opéine su priblizno
jednake povrsine, a opéina KriZ ima gotovo dvostruko vise
stanovnika. Analize su pokazale znacajno razli¢ite rezultate
za te dvije op¢ine.

Potpunost prikaza zgrada na OSM-u za opéinu Jelsa je na
visokoj razini (slika 15), dok opéina Kriz na svom podrucju go-
tovo da i nema ucrtanih zgrada na OSM-u (slika 16). Pretpos-
tavke za takve rezultate opisane su u narednim poglavljima.

Tablica 3 prikazuje numericke rezultate analiza pros-
torne potpunosti zgrada na OSM-u za odabrana podrudja.
Utvrden je veliki postotak prikazanih zgrada na OSM-u za
navedena podru¢ja s odredenim iznimkama.

Posebno je veliki postotak zgrada prikazan na OSM-u
u samim gradskim sredistima velikih gradova. Zgrade u
njihovim predgradima uglavnom nisu u tolikoj mjeri
prikazane na OSM-u. Iznimka je slu¢aj Solina u kojem su
zgrade prikazane na OSM-u s gotovo istom razinom
potpunosti kao i u centru Splita.

L

Tako na prvi pogled nema nekog posebnog razloga za
to, u rezultatima istraZivanja na primjerima op¢ina Jelsa
i Kriz pojavljuju se znacajno velike razlike. Uzroci tome
vrlo vjerojatno leze u njihovom prostornom smjestaju i
interesu za upotrebom podataka (interes za posjetiti
mjesto ili pozvati ljude da posjete mjesto). Opéina Jelsa
se nalazi na turisticki vrlo atraktivnom prostoru. Za tu-
risti¢ka podrudja se Cesto izraduju turisticke karte i bro-
Sure s razli¢itim prostornim prikazima nekog lokaliteta.
Dostupnost izvora prostornih podataka kao $to su DOF,
Google maps, Bing maps i sl. dovode do toga da turisticke
karte u novije doba sve Ce$¢ée izraduju osobe bez formal-
nog obrazovanja iz podrudja kartografije (Stanci¢ i La-
paine 2009). Dobrovoljne geoinformacije temelje se u
velikoj mjeri na doprinosima upravo takvih suradnika.
Stoga moZemo pretpostaviti da je zbog potreba u turiz-
mu OSM sadrZajno puno bogatiji na turisticki atraktiv-
nim podru¢jima u Hrvatskoj pa i u malim opéinama. Ta
Cinjenica ide u prilog nasoj pretpostavci o povezanosti
izmedu potpunosti skupa podataka dobrovoljnih geoin-
formacija i interesu suradnika prema odredenim ge-
ografskim lokacijama.

Prostorni razmjestaj suradnika OSM-a u Hrvatskoj
takoder ide u prilog spomenutoj pretpostavci (slika 17).

Tablica 3. Razina uskladenosti prikaza zgrada na OSM-u i stvarnog
stanja

Table 3. The level of completeness — buildings in the OSM and the
real situation

Podrudje jedinice Uskladenost zgrada

lokalne samouprave na OSM-u i stvarnog
stanja (%)

Area of local Compliance of the

government unit buildings inthe OSM with

the real situation (%)

Zagreb - centar / Zagreb - centre 98
Zagreb - Sesvete / Zagreb - Sesvete 52
Split - centar / Split - centre 97
Split - Solin / Split - Solin 95
Rijeka - centar / Rijeka - centre 94
Rijeka - Srdo¢i / Rijeka - Srdoci 74
Osijek - centar / Osijek - centre 96
Osijek - ViSnjevac / Osijek - Visnjevac 95
Opéina Jelsa / Municipality of Jelsa 93
Opéina KriZ / Municipality of Kriz 1
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the whole society. Cooperation in terms of updating and
maintaining the official spatial databases is just one
example of the VGI possibilities in creating added value.
The level of VGI involvement as a potential source of
information for many studies and projects still varies;
the main reason for that is the question of its quality.
The research results presented in this paper clearly in-
dicate that VGI s still of insufficient quality regarding
the completeness of datasets. The data are largely hete-
rogeneous, and their completeness depends primarily
on the interest of those who collect and use them, which
is also connected to the geographical location. In the ca-
se of OSM which is a global project, we can see that the

information for Croatia are mainly complete in the ur-
ban areas as well as in attractive areas such as the coast,
while this is not the case in suburban and rural areas
with lower “interest”.

The potential of VGI is still insufficiently explored
and unknown. Every day we are witnessing new applica-
tions and usages, and there are many factors that should
be included in future research. The focus should prima-
rily be on the quality and reliability of VGI data and ap-
plications. However, an appropriate balance should be
taken into account because an involvement of standards,
specifications and perhaps even regulations could result
in the VGI no longer being voluntary in nature.
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1z slike se jasno vidi ve¢a koncentracija suradnika u ve¢im
gradovima te na obali i otocima, koja su turisticki razvijena
podrudja. Pouzdanost atributa sadrZzaja OSM-a takoder se
uvelike razlikuje. Prilikom preuzimanja podataka OSM-a
Cesto su se dogadali slucajevi u kojima pojedini objekti
nisu imali odgovarajudi atribut ili ga uopée nisu imali. U
nekim slucajevima atributi su bili pogres$ni, npr. ucrtano
nogometno igraliSte s dodijeljenim atributom zgrade.
Dodatnim obrazovanjem suradnika OSM-a zasigurno bi
se podigla ukupna kvaliteta i pouzdanost podataka.

6. Zakljucak

Dobrovoljne geoinformacije nesumnjivo imaju vrlo
velik potencijal i dodatna su vrijednost kako za one koji
ih skupljaju i njima se koriste tako i za institucije koje su
nadleZne za sluzbene baze prostornih podataka. Dobro-
voljne geoinformacije pruzaju pogled s aspekta obi¢nog
gradana i mogu se ucinkovito koristiti u dono$enju od-
luka, zahvatima u prostoru, upravljanju u kriznim situ-
acijama, pobolj$anu javnih usluga i dr. (UN-GGIM 2013).
Gradani kroz dobrovoljne geoinformacije mogu izravno
utjecati na donoSenje odluka u njihovoj sredini, a $to
svakako utjece na kvalitetu Zivljenja.

Stanje dobrovoljnih geoinformacija u Hrvatskoj sli¢-
no je kao i u drugim zemljama Europe. Isto tako razvijaju
se nove aplikacije koje podrzavaju razli¢ite slucajeve
upotrebe, a koje su prepoznate kao korisne za drustvo u

gjelini. Suradnja u pogledu aZuriranja i odrZavanja sluz-
benih baza prostornih podataka samo je jedan od primje-
ra moguénosti dobrovoljnih geoinformacija u stvaranju
dodatne vrijednosti.

Razina ukljucenosti dobrovoljnih geoinformacija kao
potencijalni izvor podataka za mnoga istraZivanja jos
uvijek varira, a glavni razlog tome je pitanje njihove kva-
litete. Rezultati istraZivanja provedenih u ovom radu o
potpunosti na primjeru OSM-a jasno ukazuju na jos§ uvi-
jek nedovoljnu kvalitetu dobrovoljnih geoinformacija.
Podaci su u velikoj mjeri heterogeni. Njihova potpunost
ovisi prije svega o interesu onih koji ih skupljaju i koriste,
a takoder je povezana i s geografskom lokacijom. U pri-
mjeru analize OSM-a kao globalnog projekta vidljivo je
kako su sadrZajno informacije uglavnom potpune u ur-
banim podrudjima i u atraktivnijim podrudjima poput
obale, dok to nije slu¢aj u ,,manje interesantnim“ pri-
gradskim i ruralnim sredinama.

Potencijal dobrovoljnih geoinformacija jos je uvijek
nedovoljno istraZzen i nepoznat. Svakoga dana svjedoci
smo novih aplikacija i upotrebe i mnogo je ¢imbenika ko-
je bi u bududim istraZivanjima trebalo obuhvatiti. Nagla-
sak svakako treba biti na kvaliteti i pouzdanosti podataka
dobrovoljnih geoinformacija i njihovoj primjeni. Pri tome
treba voditi ratuna i o odgovarajuéem balansu jer bi kroz
standarde, specifikacije pa mozda Cak i propise, moglo
do¢i do toga da dobrovoljne geoinformacije vise i ne budu
dobrovoljne po svojoj prirodi.
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