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VYUZITIE 3D MODELOVANIA
V URBANNOM PLANOVANi | Bg{s;;m




UZEMNE PLANOVANIE

- rieSi komplexne priestorové usporiadanie a funkéné vyuzivanie Uzemia
- uréuje zdsady funkéného vyuzivania Uzemia

- koordinuje ¢innosti ovplyvnujice:

Zivotné prostredie
kultdrno-historické hodnoty Uzemia
Uzemny rozvoj

tvorbu krajiny v sGlade s principmi udrzatel'nosti



NASTROJE UZEMNEHO PLANOVANIA

° systémy Uzemného pldnovania zahfiajo rad ndstrojov, ktorych poésobnost’ priamo
alebo nepriamo ndvadza na vzdjomné prelinanie poznatkov z mnohych rezortov a
vednych oblasti:

architektura, nutnost
urbanizmus, spracovdvania Informatické

prirodovedné Udajov z mnohych odbory
odbory a i. rezortov

— zapracovdvanie aktudinych poziadaviek do pldnovacich procedur
— rozhodovacie procesy — snaha pracovat’' s aktudinymi a modernymi ndstrojmi
— Uzemné pldny = rieSenie konsenzu medzi poziadavkami, Gzemnymi ndrokmi a regulativami



3D MODELY MIEST A UIM MODELY
URBAN INFORMATION MODELS

- modely urbdnneho prostredia - spdjaju geometrické, sémantické,
reprezentujice terén, pozemky, budovy, morfologlcke mform.qae v mierke
vegetdciu, mestsky mobilidr, ... urbdnneho prostredia

- délezitou sUcast'ou je dostupnost’

- vyuzivané ¢asto na vizudlnu n i
4 roznych databdz

reprezentdciu miest a jednoduché
analyzy - spdjanie réznorodych geoinformdcii v
rdmci jedného modelu

- vytvorenie komplexnej platformy pre

pldnovanie miest dostupnej na internete
(WEB services)



GERMANY ~ "

AUSTHIA

HUNGARY

FRANCE

CHOATIA

zp

TVORBA 3D UIM
MODELOVE UZEMIE
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Mediterransan Sea

TUNISIA

ALGERIA



| proSIT + Regione autonoma della Sardegna

REGIONE AUTONOMA
DELLA SARDEGNA

B uniss

UNIVERSITA DEGLI STUDI DI SASSARI

- region poskytol financie na
zmapovanie Uzemia mesta

- 2015 = v prostredi GIS vytvorend
komplexnd ,,mapa“ mesta so
Struktdrou ddat podl'a normativ
regiénu

- tdto mapa sa stala podkladom pre
vytvorenie 3D UIM modelu -
obsahuje 2D a 3D geopriestorové
Udaje, systematicky ¢lenené
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PROCEDURALNE MODELOVANIE

3D geometrie sa vytvdraijo
’ ’ o Jo ’ ortofotomapa
zaddvanim pravidiel — procedir vrstevnice

. , v QL vyskopis
namiesto manudlneho pracnejsieho o .
modelovania. Jediné procedurdlne ks oot e ek
L] n v Ve r ‘m -

pravidlo méze byt vyuzité na C  SHP-ESRIShapefile ~ textira —

o T v L  .DXF - Autod yskova : 3 JPG, .PNG a iné fi at
vygenerovanie velkého mnoZstva 3D £ 05w~ OpenstreetMap odtienoch sivej 'DAE COLLADA & bRty

L
modelov.
vytvorenie zmena 2d ldajov 3d modelovanie priradenie
. . terénu ~nha3d objektov textar
Modelovanie bez procedur je (ulice, parcely)
obzvlast zlozité a ¢asovo ndrocné. etaliicis
Takéto modelovanie je vhodné pre I
modelovanie malého mnozstva ’ 3D MODEL .
objektov, no ak sa snazime vytvorit ’
rozsiahlejSie Uzemie, procedurdlne | | . By | |
modelovanie sa stdva ovela SHP DXF, .FBX 0BI SHP RIB, .MI MAS
V)'lhodnei§|'m a flexibilnei‘s'l'm ESRI Shapefile Autodesk Wavefront ESRI Shapefile Rﬁgﬁg{p:vn Massive
CityEngine Web Viewer -



Externé zdroje

ortofotomapa
vrstevnice
vyskopis

vstup Inych

SHP - ESRI Shapefile ~ textura
.DXF - Autodes vyskova mapa v
.OSM - OpenStreetMap odtienoch sivej

import 2d vytvorenie

udajov terénu

zmena 2d udajov
na 3d
(ulice, parcely)

‘modelovacich nastrojov
|

.OBJ - Wavefront
.DAE COLLADA

3d modelovanie
objektov

JPG, .PNG a iné formaty

priradenie
textur

3D MODEL

detail
] |

izacia



VINIK MODELU

Export/import mapového podkladu z prostredia GIS vo forméte .DXF

Alternativne z mapového serveru openstreetmap.org exportovanim do formatu

.OSM

Obidva mapové podklady si georeferencované v suradnicovom systéme :

WGS 1984 UTM Zone 32N (ESPG:32632)
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“
I

& = C | [ www.openstreetmap.org/export#map=17/40.55799/8,31209

},OpenstreetMap | Edit  ~| Histoty m GPS Traces User Diaries Copyright Help  Aboul Legin | SignUp

Map Lavers

- EIE

Export
T TR ¢
40.56108 Cycle Map R 0\ ECEH 14
~ e e =N il SO L a®.G
8.30720 8.31849 TRETA o . | 2 i .
4055589 “ParcaManno TransportMap vECCH
- MapQuest Open ' [l\\\\-_-!
) (55,
CpenStreetMap data is licensed under the Open Data }'f = i '\;
Commons Open Databaze Licensa (ODbL) o
Humanitarian vecoqin %wﬁ

i

—

Ifthe above exportfails. please consider using one ofthe

Enabie overays for troubteshooting

sources listed below:
thee map
Overpass AP 2 Map Notes
2 map Data

Cownload this bounding box from & mirror of fhe
OpenStreatilap database

Planat 2SM
Regularly-updated copies of the complate
OpenStreetilan database

Geofabrik Downloads
Regulary-updated extracts of continents, countriss.
and selacted cities

Metra Extracts
Exfracts for major world cities and their surrounding
areas

Other Sources
Additional sources listed on the Openstreetiiap
wikl

P8 = Onenstresitan contrivutoss » k= 3 Dosamm

OSM PODKLAD



VINIK MODELU

3. Vytvorenie terénu pomocou zaddvania vyskovych
Udajov existujucim bodom

4. Alternativne pomocou ortofotomapy a vyskovej
rastrovej mapy v odtienoch Sedej

. Vertices

X y
441814.9426579883 1.23000...
441816.6926879883 8.34999_,
441817.0985379883 834999,
441815.8801879883 834999,
441814.4270629883 834999,
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VZ N I K M O D E |.U attr ¥] Building_Height A const @] function_Root_Form A

e L * case ¥] Roof_Form == random
5. Vytvorenie attr &] Ground_Floor_Height A : 22 :at
|

pravidiel /procedur — rand 35 45 O g:ble |
rozlisujuci faktor bol typ %
- Ly else  pyramid

strechy budov attr ] Upper_Floor_Height A e

Y rand 3 35 s alse
6. Generdcia 3D objektov &] Roof_Form

attr %] Roof_Form A

random func [ flatRoofBorderHeight A
0

attr %] Roof_Height A
4" case @] function_Roof Form == flat|
. LT
Ly else
%] Building_Height - ¥] gronda




166 Lot

case @] lunction_Roof_Farm == flat

€] uldng_Heght v $ioee, Bl reocion oo

€] Ground_Fioor_Height v @ winte world.y IEFRCHARGUWON, - Jf AamooniciiH N @ Ficorvolume  type &
- — - 1 2 &) ContinueHers:

Lo
Wl extrude worldy €] Building_Height - €] Roof_Haight

& Root
4* case @] tunction_Roof Férm == flat

] Ground_Fioer Height & Fivorvelume  groundFioor 1 W comp
W extrude worldy f fiatRoofBorderHeight
& RocfCaloring

Wit y pbarder

- ¥] Upper_Floor_Haight & Floorvolume upperFloor
@t 0o o 02

& RocfCelering

4 case @] function_Roof_Fom ==
o rootHip 45
W 1 £l Root Height °
¥ RoofColoring

4* case ] funchion_Roof_Form ==
M rooiGable 45
s 1 ¥&] Rool Height *
¥ RoofColoring

Ly else
. roofPyramid | 45
Ws ' 1 €] Root Height
& RoofColaring




& Lot

" case #] function_Roof_Form == flat

version "2012.1"

W) extrude world.y ¥] Building_Height - f* flatRoofBorderHeight
@sroup ("BUILDING VOLUME", 0)

“J Mass
: @Location (—232,-362)
l-pBISE attr Building Height = rand (10,15)
@Group ("BUILDING VOLUME")
W) extrude world.y ¥] Building_Height - %] Roof Height Rrcatinn (230, 251)
: A0 = L attr Ground Floor Height = rand (3.5, 4.5)
BGroup ("BUILDING VOLUME™)
@Location (-228,-133)
attr Upper Floor Height = rand (3, 3.3)

¥ Mass

@Group ("ROOF VOLUME", 1)
! . fRangs ("random™, "flat", "hip", "gable", "pyramid")
ﬁ Mass ; @Location (-228,-19)

attr Roof Form = “random"

- @Location (303,-359)
Q Spll't '9' const funciion Roof Form = 4 const is constant. consts are only evaluated once pe
case Roof Form == "random" :
: _ 308 : "fiat"
%] Ground_Floor_Height ¥ FloorVolume groundFloor 208 "hig"
: "gaple"
else : "pyramid"

else : Rool Form

W spiit v *
@croup ("ROOEF VOLUME")
BLocation (-226,87)

~ %] Upper_Floor_Height % FloorVolume upperFloor itz ROOF Height =
case function Roof Form = "flat" : 0
else : Building Height - gronda

@croup ("ROOF VOLUME"™)
attr Overhang = rand (.1,.3)

FEHHE R R R R R R R R R R R
### START

#




&7 Roof
| * case #] function_Roof Form == flat

WP comp f

W) extrude worldy f flatRoofBorderHeight
border

& RoofColoring
&t 0 0o 02

& RoofColoring

4" case #] function_Roof_Form == hip

a5 roofHip 45

®s ' 1 £]Roof Height
& RoofColoring
4" case @] function_Roof_Form == gable

A roofGable 45

®s ' 1 &] Rool_Height
& RoofColoring
s else

. roofPyramid 45
®Ws ' 1 &]Roof_Height ' 1
& RoofColoring

&¥ RoofColoring A

£ color #B80BOFF




Name | Coperture_STO2TEQ1CLO4PLGIPOLYLINE

~ Rules

Rule File | alt_tettoafalde.cga | !Asslgn_.|

Start Rule | Lot Select..

A alt tettoafalde |Défaunzst;{|e.q-! +|

BUILDING VOLUME
Building_Height %l 2912 _——
Ground_Floor_Height " 0 =
Upper Floor Height "1 29,12 —

ROOF VOLUME
Overhang =l g — =
Roof_Form L33 gable gable v
Roof_Height %l 148 = -
gronda ] 27.64 — ]

v Reporis

v Object Attributes

v Materials

A Vertices

X ¥

442013.22399902344 0.0

442013.03649902344 0.0

442025,13024902344 0.0

442023.28649902344 0.0

< >

# Information

Random Seed | 183034 =

oID e63ae347-20cd-11b2-979b-00dae912ef37

Laocation 44 i | Elevation 0.00m | Grid Size 10m | Y g4 UThW Zon

WGS 1984 UTM Zone 32N (EPSG:32632) | Writable Smart Insert | 111 Free Memory: © 3725[MB] @ 5153[MB]







VINIK MODELU

Otextirovanie
vybranej ¢asti
modelu

Detailizdcia
vybranej ¢asti
modelu




DETAILIZACIA MODELU
POINT CLOUD — BIM MODELOVANIE

- budovy univerzity
boli spracované
detailnejsie
technolégiou BIM
modelovania v
kombindcii so zberom
dat pomocou point
cloudov

- prepdjanie
technoldégii a
databdz na Urovni
jednotlivych objektov



3D MODELY MIEST A UIM MODELY
URBAN INFORMATION MODELS

2D GIS database WEB export

Selection of the data from database
APPLICATION - marketing, commercial use, solar and shadow

analysis

3D city model complex UIM / UBM models

geometric model - semantic model

APPLICATION - visualization and visual analysis, urban
planning, public participation, orientation applications,
marketing, basic spatial analysis
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Business Location Center
Suche

Themen ¥

Basiskarten
MW o Luftbild
i Karte

v OPNY

Cluster / Branchen
e m Gesundheitswirtsc haft
B KT, Medien, Kreativwirtschaft
| i Verkehr. Mobilitat, Logistik
| I Optik
' B Dienstleistungswirtse haft
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VYHODY 3D MODELOV

- ku kazdej budove méze byt priradeny ubovol'ny parameter — filtrovanie budov na zdklade
vysky, typu strechy, energetickej efektivity, typu vyuzitia atd'.

- simuldcia Uzemia v troch rozmeroch

- dostupnost’ na internete

- vizudlna reprezentdcia ndvrhov

- porovndvanie alternativ v rdmci jedného prostredia

- dynamické zmeny mierky

- dynamicky ndstroj vyuzitelny odbornikmi, laickou verejnostou, samosprdvami
- zvySovanie objektivity

- moznost selektivneho zobrazenia informdcii



VYUZITIE 3D UIM MODELOV

- ochrana vizudinych charakteristik krajiny
- podpora participativneho pldnovania — ul'ahéenie rozhodovacich procesov
- 3D analyzy

- krizovy manazment

vizualizdcie environmentdlnych rizik

E — commerce

vzdeldvanie

ekonomicky rozvoj miest

hodnotenie energetickej efektivnosti budov, hlukové mapy, modelovanie vetra, tepelného konfortu

zlepSovanie technickej infrastruktiry



PROBLEMY A VYZVY

- tvorba zlozitejSich priestorovych analyz je priamo zdvisld od programu, v ktorom
3D modely vznikaju - databdzy, ktoré pouzivame pri rozhodovani v Uzemnom
pldnovani a pri tvorbe modelov ¢asto nie s0 kompatibilné, boli vytvorené rozlicnymi
institGciami, ucelovo, sU obnovované v rozdielnych ¢asovych intervaloch

zber a kontrola georeferencovanych dat obyvatel'mi — mobilné aplikdcie

casovd a finanénd ndroénost’ pri rozlohou vel'kych Uzemiach

prepojenie 3D modelov a databdz je mozné len na zdklade WEB platformy

absencia rozsiahleho siboru georeferencovanych dat (Specidlne v urbdnnom
prostredi)

- tvorba zlozitejSich priestorovych analyz je priamo zdvisld od programu, v ktorom
3D modely vznikaiju



Dakujem za pozornost.




