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Informacny list predmetu

Vysledky vzdelavania:

Student ziska vedomosti z oblasti tvorby 3D modelov krajiny, obozndmi sa s odbornou
terminoldgiou, vie vyhodnotit kvalitu dat. Nauci sa pracovat s roznymi typmi 3D dat, vykonavat
filtraciu dat na zaklade zvolenych kritérii, vytvorit rézne typy 3D modelov v roéznej urovni
detailnosti, vizualizovat 3D data prostrednictvom webovych nastrojov. Student dokaZe s vysokou
mierou samostatnosti navrhnut postup pre tvorbu 3D modelov krajiny na zadklade definovanych
poziadaviek a vyhodnotit kvalitu 3D modelov krajiny a posudit ich vhodnost pre potreby
vykonavania priestorovych analyz a modelovanie réznych 3D javov.




Vysledné hodnotenie predmetu je zalozené na:

 Aktivna Ucast na cviceniach
* Odovzdané vystupy z cviceni - hodnotené systémom splnil/nesplnil

* Odovzdané semestralne zadanie - zamerané na schopnost samostatne vypracovat
projekt zamerany na tvorbu 3D modelov krajiny (vyber metdd pre zber dat a tvorbu 3D
modelov krajiny, hodnotenie kvality dat a zaverecnej prezentacii vysledkov)

‘ ﬁ \ Pre zaverecné hodnotenie plati hodnotiaca schéma:

: 100 -90 %
89-80 %
79-70%
69 — 60 %
59-50 %

‘ ﬁ \ Odévodnené absencie konzultacie: pondelok, streda 10:00 —11:00

moom»

email: michaela.novakova@upjs.sk




» Uvod do problematiky, pojmy a definicie, datové modely

* Urovne detailnosti - sémantika, City GML

e Zdroje geopriestorovych 3D dat - vzajomné porovnanie

* Tvorba 3D modelov krajiny - DMR, modelovanie povrchov, vysvetlenie principu Octree

* Tvorba 3D modelu krajiny - budovy - box model, komplexnejsi model, manualna 3D
vektorizacia

* Tvorba 3D modelu krajiny - vegetacia
* Prezentacia 3D geodat pomocou webovych sluzieb
* VypocCet objemov z 3D modelov

* Tvorba Casovej série 3D modelu krajiny - pristupy, principy
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* Modelovanie krajinnych procesov vyuzitim 3D modelov krajiny
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ﬂOFIERKA, J., KANUK, J., GALLAY, M., 2014: Geoinformatika. Univerzita Pavla Jozefa
Safarika v KoSiciach, p. 192

ROBINSON, A. H. et al. 1995: ElementsofCartography. Wiley&sons. 674 s.

ArcGIS10Web Help. ArcGISResource Center. Environmental Research Institute.
Dostupné na: http://help.arcgis.com/en/arcgisdesktop/10.0/help/index.html

LONGLEY, P. A., GOODCHILD, M. F.,, MAGUIRE, D. J., RHIND, D. W. 2001: Geographic
Information Systems and Science. John Wiley & Sons.

VOSSELMAN, G., DIJKMAN, D. (2001): 3D building model reconstruction from point
clouds and ground plans. In International Archives of the Photogrammetry, Remote
Sensing and Spatial Information Sciences, volume 34, part 3/W4, pages 37-43,
Annapolis, MA, USA, 2001.

KANUK, J., GALLAY, M., HOFIERKA, J. (2015): Generating time series of virtual 3-D city
models using a retrospective approach. Landscape and Urban Planning, 139, 40-53.



Pojmy a definicie,
datové modely,
priklady

LOD

BIM
City GML




3D city model

(different production workflows from the perspective of the level of detail)

Design

\ Planning

+ Architectural design

DDHDDDDDF

! Reality

Urban planning
Procedural modelling

Acquisition

Reduction

« Generalisation
« Conversion from BIM

\/

’ Spatial analysis
LOD i

Photogrammetry
Laser scanning

« Surveying
Radar

+ Architectural drawings

- e.g.solar potential
Augmentation
» Extrusion

» Upgrade (adding details)
+ Procedural modelling

- @ LoD«

r/ 650 kWh/m’



3D city model

(different production workflows from the perspective of the level of detail)

Design

nning
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Reality

Architectural design
Urban planning
Procedural modelling

Acquisition
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Photogrammetry
Laser scanning
Surveying

Radar

Architectural drawings
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Reduction

Generalisation
Conversion from BIM
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Spatial analysis
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e.g. solar potential
Augmentation
Extrusion

Upgrade (adding details)
Procedural modelling

g LoD«

p/ 650 kWh/m’

Other applications:
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(level of detail)

= groven detailnosti - miera detailnosti mapovania objektov
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LOD

(level of detail)

B0R

LODO0 LOD1 LOD?2 LOD3 LOD4

Model scale description regional. city, region city districts, architectural architectural
landscape projects models (out- models (interior)

side), landmark

Classes of accuracy lowest low middle high very high

Absolut 3D point accuracy (position / lower than 5/5m 2/2m 0.5/0.5m 0.2/0.2m

height) LODI1

Generalisation maximal object blocks as objects as object as real constructive
generalisation | generalised generalised features: elements and
(classification | features; features: > 2%¥2m/Im openings are

of land use)

> 6%6m/3m

> A4%*4Am/2m

represented

Building mstallations

representative
exterior effects

real object form

Roof form/structure no flat roof type and real object form | real object form
orientation

Roof overhanging parts - - n.a. n.a. Yes

CityFurniture - important objects | prototypes real object form | real object form

SolitaryVegetationObject - important objects | prototypes, prototypes, prototypes, real
higher 6m higher 2m object form

PlantCover - =50*50m =>5%5m < LOD2 <LOD2

to be continued for the other feature
themes













BIM

(Building Information Modeling)

LOD => Level of Development

'LOD 300,

Design Development

LOD 100

——

Pre Design

_LOD 200
Schematic
Design

LOD 500
As Built

'LOD 400

Constructvion Stage

LOD 100

Conceptual

The Model Element
may be graphically
represented in the
Model with a symbol
or other generic
representation, but
does not satisfy the
requirements for LOD
200. Information
related to the Model
Element (i.e. cost per
square metre, etc.)
can be derived from

other Model Elements.

LOD 200

Approximate geometry

The Model Element is
graphically
represented in the
Model as a generic
system, object, or
assembly with
approximate
guantities, size,
shape, location, and
orientation.

MNon-graphic
information may also
be attached to the
Maodel Element.

LOD 300

Precise geometry

The Model Element is
graphically
represented in the
Model as a specific
system, object, or
assembly accurate in
terms of quantity, size,
shape, location, and
orientation.

MNon-graphic
information may also
be attached to the
Model Element.

LOD 400

Fabrication

The Model Element is
graphically
represented in the
Model as a specific
system, object, or
assembly that is
accurate in terms of
quantity, size, shape,
location, and
orientation with
detailing, fabrication,
assembly, and
installation
information.

MNon-graphic
information may also
be aftached to the
Model Element.

LOD 500
As-built

The Model Element is
a field verified
representation
accurate in terms of
size, shape, location,
quantity, and
orientation.

MNon-graphic
information may also
be attached to the
Model Element.




- CityGML

(City Geography Markup Language)

= Standard prijaty OGC (Open Geospatial Consortium)
= 2008 CityGML 1.0 => 2012 city GML 2.0 => 2021 CityGML 3.0
" rozSirenie Geography Markup Language (GML)

= konceptudlny model a vymenny format pre reprezentaciu a ukladanie digitalnych 3D
modelov miest a krajiny

= popisuje geometrické, topologické, sémantické a vizualne vlastnosti 3D objektov

CityGML



The CityGML Database

Visualization of the 3D City Model of Berlin

A semantic 3D city model of the German capital Berlin is freely available to the public as
open data in CityGML format, which contains around 550,000 LoD2 building objects
within the whole city area (890 km?).

Visualization of the 3D City Model of New York City

The Chair of Geoinformatics at Technical University of Munich has created the first
publicly available big semantic 3D city model of New York City (NYC) derived from
existing public 2D, 2.5D, and 3D datasets automatically.

Visualizations for Different Applications

The 3D City Database contains the semantically rich all-purpose city model based on
CityGML. This base data can be exported in different 3D visualization formats and styles

to meet specific customer needs.



https://www.3dcitydb.org/3dcitydb/

Helsinki - Solar Energy Potential
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Month

Global 585137.40 kWh (Year)
Direct 387557.79 kWh (Year)
Diffuse 197579.61 kWh (Year)

SVF  Min: 0.60% | Mean: NaN% | Max: 0.67 %



https://kartta.hel.fi/3d/solar/#/

3D model mesta Brno

®© 3D model stromd
@ Pfesny 3D model

® Orientaéni 3D model

i <® Analyza viditelnosti

-¢- Denni doba

B3]

CUZK, Esri, HERE, Garmin, INCREMENT P USGS



https://webmaps.kambrno.cz/webmaps.kambrno.cz/3d-model/

3D model Prahy
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https://app.iprpraha.cz/apl/app/model3d/

Bratislava - Staré mesto

Kompletné vrstvy gratislava - Staré Mesto 3D Vyber vistuyBo| <

Vrstvy map
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Eurosense 5..0. | © Euosense s.r.0. | @ Eurosense 5.r.0. Fowered by Esri



https://stare-mesto-3d-basm.hub.arcgis.com/

3D model Nového Mesta

Vektorovy 3D model

© 3D mode!

® Stromy

@ Hatalova - zatidie
3D model

D ® Ortofotomapa (2021)

Mapové nastroje

¥ B Q@ o

Smart mapovy portal

Bratislava-Nové Mesto

GKU, NLC, Maxas Mierasoft| Source: Aitbus,USGSINGANASA, CGIAR NLS,05,NMA Geodatastyrelsen, GSA GS| and the Gis User Community | 3D model LOD2. 2021 © SURVEYE; &ro. Powered by Esri



https://experience.arcgis.com/experience/f917ab6015e2444db291ded7a1a3e91b
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