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« 3D a referencni systéemy

« 3D v datovych specifikacich

« Téma Nadmorska vyska (Elevation)
« Terminologie
* Reprezentace dat
« Kvalita dat

« Téma Budovy (Buildings)
« Zakladni prehled
* Vyuzité standardy

« Zadani informaci o vySce



* Trojrozmeérné souradnicové referenCni systemy

« Kartézské souradnice vychazejici z ETRS89 (nebo ITRS) a

pouzivaji elipsoid GRS80 X, Y, Z
» Geodetické souradnice vychazejici z ETRS89 (nebo ITRS)
a pouzivaji elipsoid GRS80 D AN

» Slozené souradnicove referencni systémy - vertikalni slozka
» Evropsky vertikalni referencni systéem (EVRS) k vyjadreni

fyzikalnich vySek X, Y H

O, A H



Jr/‘..’vv . Reference tide gauges
- Alicante - Cascais - Kronstadt I:l Ostend
- Amsterdam - Constanta l:l Walin Head I:I Trieste

I:I Antalya - Dumres l:l Marseilles - other
l:l Belfast - Genoa - Newdyn I:l no information




. dat Nadmorska vy

» Anglicky nazev: Elevation (ll. pfiloha)

 Popisuje ale nejen nadmorska vysSka, ale i podvodni (napf.
podmorské) hloubky

* Obsahuje proto dve sub-temata:
« Land Elevation
« Bathymetry
* RuUzné zpusoby reprezentace vyskové reprezentace:
* Spojité x diskretni

 \ektorové x rastrove



« DTM - Digital Terrain Model
 Digitalni model terénu (DMT)

« DSM - Digital Surface Model
 Digitalni model povrchu (DMP)

 Nadrizeny pojem:
 DEM - Digital Elevation Model

 Digitalni vyskovy model

Digital Terrain Model (DTM)

{  Digital Surface Model (DSM)




atovy model

zapplication=chemas=
Elevation - Vector Elements

+ Breakline

+ BreakLineTypet'alue
+ Contourline

+ ContourTypet/alue

+ ElevationLine

+ ElewvationFoint

+ ElevationPointClasshalue
+ ElevationVectorDbect
+ |solatedArea

+ Spotdepth

+ SpotdepthType'alue
+ Spotheight

+ SpotHeightType'/alue
+ YoidArea

<applicationzchema=
Elevation Base

+ ElevationCRSReference

+ ElevationDatazet

+ ElevationFeature

+ ElevationPraperty Typei/alue
+ ElevationFeference

+ SurfaceTypei/alue

+ ertical CRSldentifier

A

<applicationschemas=
Elevation - Coverages

+ ElevationGrndCoverage

e

<application=chemas=
Elevation - TIN

+ Elevation TIM

eenumerations
ElevationPropertyTypeValue

height
depth

cenumerations
SurfaceTypeValue

DTM
DsM




Table 5 — Vertical interval of contour lines for different levels of detail (map scales)

Topographic map 1:10 000 (1:5 000)
1.25m terrain: flat (with slopes < 2 degrees) und
undulating (with slopes 2 - 6 degrees)
2.5m terrain: hilly (with slopes 6 — 12 degrees)
om terrain: mountainous (with slopes > 12 degrees)
Topographic map 1:25 000
1.25m terrain: flat (with slopes < 2 degrees)
2.5m terrain: undulating (with slopes 2 - 6 degrees)
om terrain: hilly (with slopes 6 — 12 degrees)
10 m terrain: mountainous (with slopes > 12 degrees)
Topographic map 1:50 000
2.5m terrain: flat (with slopes < 2 degrees)
5m terrain: undulating (with slopes 2 - 6 degrees)
10 m terrain: hilly (with slopes 6 — 12 degrees)
20m terrain: mountainous (with slopes > 12 degrees)

Contour line instance B’

Height = 10 m Height =20 m

Height=10m

Contour line nstance ‘A’ Contour line instance “A’

Height =20 m

> ZABAGED
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-> DMU 25
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Contour line instance B
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* Triangulated Irregular Network

« Soucast datové struktury GML 3
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+baseSurface
<<Geometry>> €
gmi:: Surface |°*
surfaceMember P 1 ‘f|}'
0.1
<<Geometrys> <<Geomelrys:> <<Geometry>> <<Geometry>>

gml::CompositeSurface gml::Surface

gml::Polygone

gml::OrientableSurface

A

<<Geometry>>
gml::TriangulatedSurface

+orientation:gml:sign

interior
’ _ 7| << eometry>=
exteriorp _ | gml:_Ring
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<<Geometry>> A exterior
gml::TIN . . -
triangulatedF atches Geomet
+maxLength[0..1]:gml:LengthType > == g

+breakLines[0..*]:gml:LineStringSegment
+stopLines[0..*]:gml:LineStringSegment
+controlPoints[0..1]:gml:posList

-~ .
o.-| gml:Triangle




» (Georeferencované data

 Podrobné rastry mohou byt rozdéleny na
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na dal$i témata

Zemépisna jména — pojmenovani hor, prusmyku, ...
Vodopis, spravni jednotky — konzistence dat
Morskéeé oblasti — pobrezni Cara

Budovy — udaje o vysce

Ortofotosnimky — pouziti rastrovych dat

Geologie




storovych dat Budovy

Anglicky nazev: Buildings (lll. pfiloha)

Nepopisuje jen samotné budovy, ale 1 dalSi objekty
antropogenniho puvodu (napf. hlukové Dbariéry, vétrné
elektrarny, ...)

Pri navrhu datového modelu byla pouzita:
. Cast standardu CityGML 1.0

 Standard I1SO 19152 = datovy model LADM (Land
Administration Domain Model)

« Pro nektere Ciselniky je cCasteCné pouzita klasifikace
Eurostatu



u prost. dat Budo

 Atributy o vytapéni nebo tepelnych ztratach
* Vyuziti 3D budov v hlukovém mapovani

 Modelovani povodni




Jazyk pro 3D modelovani mést, zalozeny na GML (Geography
Markup Language) 3.1.1 a ISO standardech

Od roku 2008 verze 1.0 standardem OGC (duben 2012 verze
2.0)

Datovy model integruje 3D geometrické, topologicke,
sémanticke | atributove informace, textury a definice vizualizace
a je dale rozsiritelny

LOD (Level of Detall) — uroven detailu




cifikace a CityGML

Vodstvo (Hydrography)
Nadmorska vyska (Elevation)
Krajinné pokryti (LandCover)
Budovy (Buildings)

Vyuziti uzemi (LandUse)

Verejné sluzby a sluzby verejné spravy
(Utility and governmental services)
Vyrobni a pramyslova zafizeni
(Production and industrial facilities)

Transportation Objects
Water Bodies

Relief

Vegetation, LandUse
Buildings, CityFurniture
LandUse

Buildings, CityFurniture

Buildings, CityFurniture



Zakladni 2D profil RozSireny 2D profil

Zakladni 3D profil Rozsifeny 3D profil




orovych dat Budovy

« Zakladni 2D profil:
* NejvySSi uroven tfida AbstractConstruction

« Této tride jsou podrizeny tridy OtherConstruction a
AbstractBuilding

* Rozsireny 2D profil obsahuje oproti zakladni varianté navic:

 Atributy popisujici architekturu budovy (typ strechy, material
omitky, pocCet patera)

« ,Katastralni informace®, napf. oficialni vymeéra



orovych dat Budovy

« Zakladniho 3D profil:
« Muze odpovidat CityGML LOD1 az LOD4 nebo byt jen 2D
« Sémanticky model se shoduje se zakladnim 2D profilem

* Rozsireny 3D profil
» Opét CityGML LOD1 az LOD4 nebo 2D

« Sémantika je odvozena z rozSifeného 2D profilu, ale navic
obsahuje dalsi charakteristiky sten, stfech, oken nebo dveri

« MuUze obsahovat také odkazy na textury



«Co0eList»
ElevationReferenceValue
¢ entrancePoint
¢  oeneralEave
+ generalGround
+ generalRoof
P . : . + openeralRoofEdge
» Slovni sémanticky popis + highestEave
+  hghestGroundPoint
. ¢ hghestFont
............................... highestPoint v highestRoofEdge
1+ lowesiEave
R TCRCIRETE I tlopOfConstructon +  lowestGroundPoint
+ lowestRoofEdge
________ generalRoof + topOfConstruction
highestEave ¢+ lowestFloorAboveGround
/ N - lOWeEStEave ¢ bottomO1Construchon
................................ (R .- - highestRoofEdge
- lowestRocfEdge highestFaint
~ highestGroundPoint topOfCanstruction
general ground
- lowestGroundPoint generaloof
generalEave
generalRoofEdge
lewestFloerAboveSGround
ceeeeeene EPETEMCE POt
e QETVEIERG rOUN

- pottormfConstruction
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odpovedi |.

GEOTYM

1) Evropsky vertikalni referencni systéem (EVRS) se

oproti Baltskému systému po vyrovnani (BpV) lisi:

a) priblizné o 13 cm (na uzemi CR)
| ) v

)4

) 0.0.56 m {na izemi CR.

2) Digitalni model povrchu (Digital Surface Model):
l?ji b y-S-CigHaR e ts||s||:_|

c) odpovida povrchu terénu s vegetaci a
budovami




b) obsahuje data vektorova i rastrova

<applicationSchema>
Elevation - Vector Elements

+ Breakline
-+ BreakLineTypevalue

+ ContourLine

-+ ContourTypeValue

+ ElevationLine

+ ElevationPoint

-+ ElevationPointClassValue
-+ ElevationVectorObject
+IsolatedArea

+ Spotdepth

-+ SpotdepthTypevalue

-+ Spotheight

-+ SpotHeightTypeValue
+VoidAvea

<applicationSchemas
Elevation Base

+ ElevalionCRSReference
+ ElevationDataSet

+ ElevationFeature

+ ElevationPrapertyTypeValue
+ ElevationReference

+ SurfaceTypeValue

+ Vertical CRSIdertifier

7

<applicationSchema>
Elevation - TIN
+ Elevation TN

A
'
|
|
'

<applcationschema>
Elevation - Coverages

+ ElevationGridCoverage

4) Data o budovach podle smérnice INSPIRE mohou byt

z hlediska geometrie:

b) 2D i 3D

Zakladni 2D profil

Zakladni 3D profil

Geometrie

Rozsireny 2D profil

Rozsireny 3D profil
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GEOTYM

5) Standard CityGML slouzi predevsim k:
a) 3D modelovani meést

b} 20 oveka krai

6) Datovy model tridy Budovy podle smérnice INSPIRE:

a-pere e O A plecnalecndhe
5) denticky .

C) je castecné inspirovan CityGML




