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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, vykondvat
filtraciu dat na zdklade zvolenych kritérii, vytvorit rézne typy 3D modelov v rbéznej urovni
detailnosti, vizualizovat 3D data prostrednictvom webovych nastrojov. Student dokaze s vysokou
mierou samostatnosti navrhnut postup pre tvorbu 3D modelov krajiny na zdklade definovanych
poziadaviek a vyhodnotit kvalitu 3D modelov krajiny a posudit ich vhodnost pre potreby
vykonavania priestorovych analyz a modelovanie réznych 3D javov.




» Aktivna Ucast na cvic¢eniach

Vysledné hodnotenie predmetu je zalozené na:

* Odovzdané zadania - hodnotené systémom splnil/nesplnil

* Odovzdané semestralne zadanie — 3D model lokality prezentovany cez webové rozhranie

@ Pre zaverecné hodnotenie plati hodnotiaca schéma:
A: 100 - 90 %
B: 89-80%
C. 79-70%
D: 69-60 %
E: 59-50%

’ @) ’ . , .
9] Odovodnené absencie
konzultacie: utorok, streda 10:00 —11:00

email: michaela.novakova@upjs.sk




« Uvod do problematiky, pojmy a definicie
« /droje geopriestorovych 3D dat - vzajomné porovnanie
» Tvorba modelov krajiny - DMR, modelovanie povrchov

« Tvorba modelov budov na réznej Urovni detailnosti - box
model, komplexnejsi model, manudina 3D vektorizacia

« Tvorba modelov vegetdcie

« Prezentdcia 3D geoddt pomocou webovych sluzieb

« Modelovanie krajinnych procesov vyuzitim 3D modelov
« Vypocet objemov z 3D modelov

« Tvorba casovej série 3D modelu krajiny
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- Tvorba 3D modelov

Klocové faktory:

= vstupné data
- tachymetria, GNSS, fotogrametria, LIDAR, sekunddarne — digitalizdcia mdap/planov

= typ krajiny a rozsah 0zemia
- rozmanitost prvkov — napr. horskd vs. urbanizovand krajina

= spracovanie a analyza dat

- tvorba DEM a 3D objektov vyzaduju rézne pristupy a softvéry (ArcGlIS, QGIS, SketchUp, Blender,
Meshlab, CAD,...)

= {cel pouvzitia
- tvorba virtudineho 3D modelu, urbanistické studie, simulacie, analyzy (viditelnosti, dostupnosti,
Sirenia signdlu, znecisteniq, ...)

» poziadavky na presnost/komplexnosf
- rozliSenie, Ocftree level, Uroven detailnosti
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(level of detail)

= Uroven detailnosti - miera detailnosti mapovania objektov
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L L0 LOD] LOD2 LOL3




LOD

(level of detail)

o

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

> 4*4m/2m

represented

Building mstallations

representative
exterior effects

real object form

Roof forny/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




- 3D city model

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

Design Q LOD > i
\ Planning Reduction

+ Architectural design « Generalisation
+ Urban planning . Conversion from BIM
+ Procedural modelling
\/
_ Acquisition ‘ Spatial analysis V 650 kWh/m’
4 Reality > LOD i >
Dunnnumuf _
: Photogrammetry N - e.g.solar potential

+ Laser scanning

+ Surveying

« Radar

+ Architectural drawings

Augmentation
+ Extrusion

Upgrade (adding details)
+ Procedural modelling

~ - @ LOD<i

BILJECKI, F., LEDOUX, H., & STOTER, J. (2016). Generation of multi-LOD 3D city models in CityGML with the procedural modelling
engine Random3Dcity. ISPRS Annals of the Photogrammetry, Remote Sensing and Spatial Information Sciences, 4, 51-59.




- 3D city model

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

\j"f' e Design Q LOD > i
\ Planning Reduction

« Architectural design . Generalisation
»  Urban planning . Conversion from BIM
« Procedural modelling
\J
. . 2
. Acquisition ' Spatial analysis 650 kWh/m
Reality - LOD i . | g
Photogrammetry - e.g.solar potential . .
- Laser scanning A Other dpplICCIflonS:

. Surveying Augmentation

« Radar

. Architectural drawings » Extrusion

Upgrade (adding details)
+ Procedural modelling
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BILJECKI, F., STOTER, J., LEDOUX, H., ZLATANOVA, S., & COLTEKIN, A. (2015). Applications of 3D city models: State of
the art review. ISPRS International Journal of Geo-Information, 4(4), 2842-2889.













- BIM

Building Information Modeling

- slUzi ako databdza informdacii o objekte pre jeho navrhovanie, vystavbu a prevadzku pocas
celého jeho zivotného cyklu, t. j. od pociatocného konceptu az po odstradnenie stavby

LOD => Level of Development

RN LOD 400

Construction Stage

Design Development
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Pre Design
/LOD 200
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Schematic
Design

LOD 500
As Built

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

LOD 300

Approximate geometry = Precise geometry

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

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

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.

Non-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 attached 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
orentation.

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 GML2.0 => 2021 CityGML 3.0
= rozSirenie Geography Markup Language (GML)

= konceptudlny model a vymenny format pre reprezentdciu a ukladanie
digitadinych 3D modelov miest a krajiny

= popisuje geometricke, topologicke, seémantické a vizudine viastnosti 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

Solar Energy Potential

Aurinkoenergiapotentiaali =Content iHelp &¥ Settings

§ & ESL ST EF I E S
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
@ Presny 3D model

® Orientaéni 3D model

<® Analyza viditelnosti

-¢- Denni doba
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https://webmaps.kambrno.cz/webmaps.kambrno.cz/3d-model/

3D model Prahy

- B ""Rana 3D model Prahy Hledat adresu Q
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https://app.iprpraha.cz/apl/app/model3d/

Bratislava - Staré mesto

Kompletné vrstvy gratislava - Staré Mesto 3D Vyber vistuy B> <

Vrstvy map

A
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Furosense sos|© RTREAL ESTATE, = %} 3D:medal © Eurosense 5.£0.| © Eur0sense 5.1.0. | @ EUrGsense 5..0. Powered by Esrl



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

3D model Nového Mesta

Vektorovy 3D model

@® 3D model
N
00c)

® Hatalova - zétisie
3D model

P @© Ortofotomapa (2021)

Mapové nastroje

¥ B Q@

Smart mapovy portal

Bratislava-Nové Mesto



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

Uloha

Vyhodnofte kvalitu, presnost a uplatnitelnost dat z DPZ pre tvorbu 3D modelov krajiny,
s dérazom na ich vhodnost pre analyzu terénu, vegetdcie a infrastruktiry v
urbanizovanych a prirodnych oblastiach na priklade dat uverejnenych na:
hitps://uge-share.science.upjs.sk/webshared/Laspublish/

Navrhnite vhodny postup pre tvorbu DMR z ddat:
https://uge-share.science.upis.sk/webshared/Vyucba/TMK 2025/03/ExportMB BA.las

Ulohu odovzdajte vo forme kratkej textovej spravy, ktord bude obsahovat jednotlivé
kroky spracovania, zddévodnenie pouzitej metddy a vizualizaciu vysledného modelu



https://uge-share.science.upjs.sk/webshared/Laspublish/
https://uge-share.science.upjs.sk/webshared/Vyucba/TMK_2025/03/ExportMB_BA.las

