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1. Introduction

An increasingly more complex social community in 
connection to the urbanization processes requires in
creasingly more detailed mechanisms of land use and 

functioning of a real estate cadastre as the basic infra

the relations in space according to modern technological 

tionally been separated in several administrative bodies.

already been introduced and is functional in most mod

of rural and urban area management.

The value of real estate in urban areas depends on 
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del prostora

1. Uvod

Sve kompleksnija društvena zajednica u sprezi s 

ne mehanizme korištenja zemljišta i regulacije odnosa u 

ma umnogome olakšava postupak planiranja i realizaci
je gospodarskih i drugih aktivnosti vezanih uz nekretni

u prostoru regulirali sukladno modernim tehnološkim sa

cionalno razdijeljeni kroz nekoliko administrativnih tijela.

be prostora svakako je i sustav masovnog vrednovanja 

 

Izvorni znanstveni rad
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ses. Existing papers on visibility calculation as a factor 

to correlate visibility factors and real estate value using 

A GIS visibility analysis is a commonly used method 

and most GIS applications provide some type of cal

sibilities of spatial data analysis is the 3D visibility analy

closed by a continuous border of visibility is a term most 
often used in architectural space valuation in urban ar

ty polygon. The procedure created in this paper enables 
automatic calculation of a large number of visibility poly

geometric shape in a spatiorelational base. A matching 

real estate value.

2. Real Estate Valuation  
 in Urban Area

An assessment of real estate value is a prediction of 
its value based on experience and its primarily spatial 
and other characteristics. This unavoidably includes de

of an undeveloped or developed land for buildings and  

jective factors and uses statistical methods to assess the 

essary to have enough data about each real estate. Sta

tainty the value of a factor used for further calculation of 

on the basis of mass valuation data and market factors.

With enough data on real estate gathered in each trans

assess real estate value by market comparison. These 

value. Determining these factors in urban areas is an 

Previous research at the Chair for Spatial Informa

paper examines possibilities of data use and modelling in 
the Oracle 11g database for the purpose of calculating a 

in an urban area. Different GIS applications are able to 

but a single calculation of polygon is done most often 

tor on real estate valuation is the assumption that a real 

building. This approach is not satisfactory for the mass 

this case in the geometry of the visibility polygon and its 
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ne podatke sustava masovnog vrednovanja nekretnina. 

isovist
men tijela zatvorenog neprekinutom granicom vidljivosti 

viewsphere index) ili 3D volumena 

Ako presjek neprekinute granice vidljivosti u svim 

2. Vrednovanje nekretnina  

 Cost approach
 Sales Comparision Approach) i 

subjektivnom dojmu procjenitelja.

mass valuation) je po

polagati dovoljnim brojem podataka o svakoj nekretnini. 

ne na osnovi podataka masovnog vrednovanja uzima

Moderni sustavi vrednovanja nekretnina posvuda su 

poredbe procjenjivao vrijednosti nekretnina. U Hrvatskoj 

stav potrebno zasnovati na drugim metodama vrednova

U prethodnim radovima na Katedri za upravljanje pro

-

vi-
ewsphere index) za potrebe vrednovanja otvorenosti ur
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The procedure described in this paper calculates a 
2D visibility polygon by taking an intersection of horizon

space model. The obstacle can be a building or a terrain 

although real estates are not divided according to re

the visibility analysis.

3. Data Modelling in the System

Faculty of Geodesy. These data are older and not up

in real conditions. The height component is modelled on 
the basis of the Croatian Base Map data.

mostly a triangular grid.

point considering its position has only one correspond

is not possible to model terrain in case of demanding 

etc.). It can also contain other derived terrain elements 

and can be described best as a set of small individual 
3D objects not mutually connected. DTM is also a con



9vanje nekretnina pretpostavka je kako nekretnina s ve

potrebno je ispitati izlaskom na teren za svaku pojedinu 

rizontalne vizure u svim smjerovima s prvom preprekom 

U radu su analizirane površine poligona vidljivosti uz 

nekretnine nisu podijeljene prema elaboratima usposta

3. Modeliranje podataka sustava

U testnom sustavu kao podloga za izradu 3D mode
la prostora korišteni su podaci digitalnoga katastarskog 

Gradskog ureda za katastar i geodetske poslove gra

ali dovoljno dobri za testiranje procedure vrednovanja u  

realnim uvjetima. Visinska komponenta reljefa modelira

regular square grid 
 

  DTM). U literaturi se 

  DSM). DMT je topograf

  DBM) nastaje pri
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its position can have one or more corresponding. This is 

that the object model excludes the relief model in plac

ibility analysis by combining spatial queries to the data

2009). The data are stored into the base in the form of 

try are stored. Within each piece of the SDO_GEOME

suitable to be entered into the spatial database. Cadas
tral parcels are thus stored in the CESTICA

number and technical area. In the “geom” column con

– cestica_idx
2D data on cadastral parcel and 3D data on buildings on 

Buildings or a DBM are stored in the GRAD
geom

3D bodies are made on the basis of ground plan data on 

plan area of the building is set at the same height for sim

idgradj).

to determine volume using embedded Oracle functions. 
Since the buildings in this test system are modelled as 

tial index is established and titled grad_idx3d. Since 

made according to the State Geodetic Administrati

made on the basis of triangular points taken from contour 

added split points at the intersection of buildings and ter

ometry in the form of a 3D polygon. The CBM sheets in 
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nosno njihovom pohranom u prostornu bazu podataka. 

bom kombinacije prostornih upita u bazi podataka. Pro

daci su u bazu pohranjeni u obliku tipa podataka SDO_

ometrijskoj komponenti za svaki pojedini zapis. Unutar 

. ordinate array).

stice su tako pohranjene u tablici CESTICA 
sa stupcem tipa SDO_GEOMETRY za opis geometri

geom
ce-

stica_idx

GRAD  sa stupcem nazvanim geom

zbog jednostavnijeg modeliranja u prostornoj bazi. To je 

U tablicu GRAD

idgradj).

grad_idx3d

balo koristiti detaljniji DMR.
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4. System Creation and Functioning

On the basis of spatial data stored in the Oracle rela

bedded in the 

checks if there is a topological 

– uses spatial index data to determine 

 checks if there are ob

geometry.

The “Visibility Pro-
cedural Language/Structured Query Language) calculates 

the Visibility_t table the geometry of the inter

time for calculating the procedure for an object bu

idgradj

by turning the observed intersections a full circle is 
enclosed and the points of obstacle to free vision 

the model. Accuracy of the visibility polygon calculation 
directly depends on the choice of angle shift and maxi
mum distance.

analyzed. A smaller angle shift enables a more accurate 

number of polygon points and thereby more time needed 
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4. Izrada i djelovanje sustava

 baze podata

taka. Prostorne analize izvode se upotrebom unaprijed 

– provjerava postoji li ikakva 

– koristi podatke prostornog indeksa 
kako bi odredio nalazi li se neki objekt u zadanom 

– provjerava postoje li prostorni podaci 

) u odnosu 
 

provjerava postoje li ob
jekti unutar zadane udaljenosti od zadane geometrije.

Vlastita procedura Vidljivost  
Procedural Language/Structured Query Lan-

guage
Vidljivost_t upisuje geo

idgradj

rizontalnu vizuru. Tako se zakretanjem promatranih pre

Pri odabiru kutnog koraka analizirane su varijante 
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percentage of construction in urban areas additionally  

of longer free vision than this one. The reason for choos

length is to quicken the procedure by combining the em

The “Visibility

vidljivost_t as the SDO_GEOMETRY data type. 
After modelling this intersection in the SDO_GEOME

yses using the spatial operators embedded in the data

5. Results

The created procedure stores in the table data on 

dure for each building and the number of objects in the 

one line is stored in the visibility_t table
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matra postavljena je na 500 metara zbog relativno malog 

vizure od navedenog. Razlog izbora metode u kojoj je 

Procedura Vidljivost

hranjuje poligon u tablicu vidljivost_t kao tip po

nanog poligona dobivena funkcijom SDO_GEOM.SDO_
. view) koji je kreiran na osno

5. Rezultati

analizu svakog pojedinog poligona vidljivosti. Ukupno je 

nanje pohranjen i jedan redak u tablici vidljivost_t
odnosno pogledu vidljivost_pogled

jalo je 79 sati i 21 minutu. Treba naglasiti kako su vre
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visibility_view
to analyze the times needed for calculation. The cal

lasted 79 hours and 21 minutes. It needs to be stressed 
that the times of performing the procedure are only indi

 

operating an Oracle database. The test computer had 

tors as they are seen in Table 2.

more mountainous part of the cadastral municipality are 
at a disadvantage by setting the maximum distance at 

other calculation method should be applied or the max

to inaccurate data on the visibility polygon of buildings 
at the borders of a cadastral municipality. These build

data is lacking due to lack of data on obstructing vision 
by buildings from neighbouring municipalities.

calculated on the basis of calculations of all visibility poly

dastral municipality. Based on these values and enough 

sible to assign the value of factors and use it in further 

2

2

2] 

2] 
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lom i zbog nerealnih podataka o poligonu vidljivosti gra

vidljivost u smjeru u kojemu nedostaju podaci.

 

vamo vrijednost nekretnina.

odnosno preprekama vizuri.

 

Minimum 
Minimum

Maksimum  
Maximum

 
Mean

Medijan 
Median

Area [m2] 2 521872 25631 2094

 
Calculation time [s] 
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on the corresponding visibility polygon.

time needed for calculation is in reverse proportion to 

6. Conclusion

The paper describes the possibilities of analyzing one 
factor of real estate valuation in urban area using spa
tial relational databases. A procedure for automatic cal

a 3D vector space model for the test area of the cadas
tral municipality Centre in Zagreb. The procedure for re
sult storage uses a spatial data type supported by the 

al language. A 3D vector space model of the test area 
is created on the basis of the digital cadastral plan data 

on the area and shape of visibility polygons for 13 137 

needed for the calculation analyzed.

part of a more extensive calculation based on a greater 
number of objective valuation factors. Before employing 
the suggested visibility polygon calculation for this pur

ing shape and area of a visibility polygon. The calcula

required angle shift and the maximum distance in calcu

polygon. Simplicity of the suggested method enables a 
relatively fast procedure and calculation and storage of 

it is not suitable or even possible for an exact visibility 
polygon calculation.

To calculate more accurate data using the suggested 

ing to a plan of separate parts. This enables a more de
tailed approach to quantitative value of a visibility poly

be applied in more detailed and accurate data models.

References / Literatura

Zagreb.



19

Centar u Zagrebu. Procedura za pohranu rezultata kori

dataka digitalnog katastarskog plana i podataka Hrvat

podaci o površini i obliku poligona vidljivosti za 13 137 

na metoda upotrebljiva je uz prethodno razmatranje po
trebnoga kutnog koraka i maksimalne udaljenosti o ko

Za dob

zasebno modelirati dijelove nekretnine prema planu po

zbog neovisnosti o modelu podataka u smislu predstav

realnijim modelima podataka.

Zagreb.

�
neva.




