Vektorova reprezentace prostorovych
objektd

» obraz (model) objektu je vytvofen z ¢ar

APLIKOVANA

GEOINFORMATIKA 11

F orméty prostochh dat: « ty vzniknou spojenim vertexti — lomovych bodu
import, konverze

+ Cary vytvarejici objekt mohou mit definovany svj
pocatek a konec — smér (bézné napf. u ficni sité)
RNDr. Toma$ REZNIK, Ph.D.

» mUze byt definovana spojitost ¢ar v prlisecicich
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Vektorova reprezentace prostorovych Prednosti a nevyhody vektorovée
objektu reprezentace prostorovych objektu

» pocatek, konec a vertexy jsou zaznamenany svymi

soufadnicemi XY v daném soufadném systému * Jednoznacné urCeni geometrie
+ geometrické vs. topologické chapani prvk( ve vektorové + neni zde limit velikost bufiky rastru, plynula zména
reprezentaci velikosti s méFitkem
— bod, linie, plocha
— uzel, hrana (oblouk), fetéz, polygon * nebezpecdi pouziti nevhodnych dat pro urcité méfitko
« topologicko-vektorovy model vs. spaghetti model .

explicitni topologie
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Geometrické a topologickeé chapani Topologické elementy a jejich vztahy

elementl vektorové prostorové reprezentace
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* ESRI Shapefile, Arc/INFO Coverage
— http://www.esri.com/library/whitepapers/pdfs/shapefile.pdf

* SVG (Scalable Vector graphics)
* MIF/MID (Maplnfo)
* DGN (Bentley) — Microstation

* DWG, DXF, DXB, SLD (Autodesk) — AutoCAD
— CAD systémy

*« CDR, Al
— profesionalini grafika

« VPF (vector product format) ﬁ
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ESRI Shapefile

ESRI Shapefile

» Vektor
» Uklada netopologickou geometrii a atributovou informaci
« Topologii Ize vybudovat

» Geometrie je ukladana jako sada soufadnic vektoru
(neumi ukladat nic jiného)

« Zaklad: body, linie, plochy (point, polyline, polygon)

« Dale: multipoint, multipatch
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Multipoints
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Multipoint

» Features that are composed of more than
one point. Multipoints are often used to
manage arrays of very large point
collections such as LiDAR point clusters
which can contain literally billions of
points. Using a single row for such point
geometry is not feasible. Clustering these
into multipoint rows enables the
geodatabase to handle massive point sets.

o
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Multipatches

ArcGIS 9.2 Help ﬁ
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* A 3D geometry used to represent the outer surface, or
shell, of features that occupy a discrete area or volume in
three-dimensional space. Multipatches comprise planar
3D rings and triangles that are used in combination to
model a three-dimensional shell. Multipatches can be
used to represent anything from simple objects, such as
spheres and cubes, or complex objects, such as iso-
surfaces and buildings.
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ESRI Shapefile

» vyhody chybéjici topologie (dle ESRI)
— rychleji se nacita
— Ize snadnéji editovat

» 3 hlavni souc¢asti datového souboru:
— .shp — geometrie
— .shx —indexy
— .dbf — tabulka atributt

» dal$i mozné soucasti:
— .prj
— .shn, .sbx — prostorové indexy
— .shp.xml— metadata ve formatu XML
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Rastrova reprezentace prostorovych objektu

Definice projekce (*.prj) u shapefile

¥ Lister - [Ki\xx_ArcCRAArCCR_2-0_S-1TSK\Shapes\BAZINY.pri]

JTSK_Krouak_East_Morth" ,GEOGCS[“GCS_S_JTSK™,DATUH["B_S_JTSK" ,SPHE]
Ro1D["Bessel_1841",6377397.155,299.1528128]] ,PRIMEM[ “"Greenwich™, .01, UNIT["]
[llvegree” 0. 0174532925199433] ], PROJECTION[ “Krouak™] ,PARANETER[“False_Easting|
[l 0. 01, PARAHETER[ "False_Northing™,0.0],PARAHETER[“Pseudo_Standard_Parallel 1

. 78.5] . PARAMETER "Scale_Factor'.0.9999 ], PARAMETERL “Azinuth" ,30.28813975277]
7781, PARAHETER[“Longitude 0F Cent: 1483333333333333 ] , PARAHETER[ "Lati tude]
OF_Center",49.5],PARANETER["X_Scale”,-1.0],PARANETER["Y Scale",1.8],P
ER["X¥ Plane Rotation™,90.6],UNIT["Heter" 1.0
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Ctvercova miizka — GRID / RASTR*

» Spocivayv rozdéleni prostoru do pravidelné sité, ktera se
sklada z bunék

» Burika predstavuje zakladni nedélitelnou prostorovou
jednotku

¢  Tesselation“ — tesselace, mozaika — tvar bunék
— Ctvercovy
— trojuhelnikovy
— Sestiuhelnikovy
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Nevyhody rastrové reprezentace

* systém pod pravym uhlem se
protinajicich ¢ar, které
ohranic¢uji jednotlivé buriky

= je kompatibilni se strukturami datovych posloupnosti,
Eoil'vanych ve vypocetni technice (vypocty s maticemi,
onvoluce)
o pouziti pro mapovou algebru

= kompatibilita s kartezianskymi soufadnicovymi systémy

= jednoznacné definované sousedstvi

relativné jednoducha datova struktura
= moznost jednoduché definice prostorové reference

(world file) i
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Definice prostorové reference

« velikost souborll (pamétova naro¢nost)

« limitujici velikost buriky
—zavisi na ni vizudlIni kvalita i pfesnost dat

* buriky mohou nést hodnotu jen jednoho
atributu

« topologie na urovni bunék, ne objektl
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» zalezi na datovém formatu

— bud je ,schovana“ v hlavi¢ce souboru

« nutnost definovat v néjakém SW, kde jsme schopni editovat
udaje v hlavicce

— nebo je v souboru zvlast
« tzv. World File

20.17541303322119 - A
0.00000000000000 - D
0.00000000000000 - B
-20.175413086822119 - E
424178.11472601230548 -
4313415.90726399607356 - F

= x-scale; dimension of & pixel in mep units in x direction
, D = rotation terms
, F = translation terms; x,y map coordinates of the center of the upper left pixel
= negative of y-scale; dimension of a pixel in map uwnits in y direction
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NejcastéjSi nazvy ,,World files*

s r

ejCastéjsi rastroveé formaty

Examples of world file names

Raster data file World files

image tif image.tfw, or image.tifw
image bil image.blw or image.bilw
image jpg image.jgw or image jogw
image raster image.rasterw

image bt image.btw

image imagew
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Zdroje rastrovych dat

* napf. ESRI Grid

Value Attribute Table (VAT)

CellSize
§ ] [ example of g var]_ Suit.
+ Obrazové formaty:  * oo e
- BMP =lote
™15 8 Tna 2
- JPG Rows  Columns
- TIF o e
- PNG
- GIF
- ECW

« vétsinou se skladaji z komponent RGB
« rGzny zpUsob ukladani dat, komprese
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Import a konverze do jinych formatu

* primarni (obrazova data DPZ)

+ sekundarni
— metody interpolace bodovych méfeni metody
— rasterizace vektorovych dat
— skenovani analogovych dat
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Data support in ArcGIS

An overview of data support in ArcGIS
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+ ve vétsiné pfipadl se nelze spokojitjen s jednim SW,
data z riznych zdroju

* robustni SW — podpora nejriiznéjsich formatt, moznost
importu a exportu do jiného formatu
— ArcGIS (ESRI)
— Geomatica (PCl)
— Geomedia (Intergraph)

« podpora jesté neznamena, Zze SW s danym formatem
muzZe pracovat, vétSinou ho spi$§ ,umi nacist“ a dale je
nutno ho prevést na jiny

» ukazka — podporované formaty v ArcGIS ﬁ
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Konverze vektor — rastr a opacné

* nastroje Spatial Analyst v ArcMapu

 vector to raster
— burniky ponesou hodnotu zadaného atributu
— rozhodujici je velikost buriky ve vysledném rastru

* raster to vector

— polygony jsou tvofeny ze skupin bunék, které maji
stejnou hodnotu
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Konverze raster — vektor v ArcGISu

Spatial Analyst

|Spatia| Lnalyst * ‘ Layel:l

Distance 4
Density...

Interpolate to Raster »
Surface Analysis »

Cell Statistics. ..
eighborhood Statistics. ..

Zonal Statistics. ..

Reclassify. ..

Raster Calculator...

Options. .. Raster to Features. ..
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Souiadnicové systémy (nejen naseho tzemi)

Projected Coordinate S-JTSK_Krovak_East_North
Projection: Krovak

Systems > National Grids Faise_Easting: 0,000000
- False_Northing: 0,000000
2 S-JTSK Krovak Pseudo_Standard_Parallel_1:

« 'WGS 84 78,500000

Scale_F: 0,999900
* | WGS 84 (soura Aiminaggj.’zssuo
! A Longitude_Of_Center: 24,833333
na elipsoidu) "\
Geographic Coordinate

Latitude_Of_Center: 49,500000
X_Scale: -1,000000
World > WGS 1984
GCS_WGS_1984

Y_Scale: 1,000000
Datum: D_WGS_1984

XY_Plane_Rotation: 90,000000
Linear Unit: Meter

Projected Coordinate Systems
Projected Coordinate Systems - Utm - Gauss Kruger > Pulkovo

-> Wgs 1984 > WGS 1984 UTM Zone 1942 > Pulkovo 1942 GK

33N wes_1984_UTM_zone_33N Zone 3 Ppulkovo_1942_GK_Zone_3
Projection: Transverse_Mercator Projection: Gauss_Kruger
False_Easting: 500000,000000 False_Easting: 3500000,000000
False_Northing: 0,000000
Central_Meridian: 15,000000
Scale_Factor: 0,999600
Latitude_Of_Origin: 0,000000
Linear Unit: Meter

Lt 15,000000
Scale_Factor: 1,000000
Latitude_Of_Origin: 0,000000
Linear Unit: Meter

GCS_WGS_1984

GCS_Pulkovo_1942
Datum: D_WGS_1984

Datum: D_Pulkovo_1942

QOdlis$ny zapis souradnic

Jednoduché kuzelové zobrazeni - Kiovakovo

|-594855,?19 -1153740,493 Meters

» S-JTSK
s sap ——(3585092,114 5294787,686 Meters

» WGS 84 (UTM)- [gq5530, 132 5478846, 32 Meters

» WGS 84
(souradnice na
elipsoidu)

|1“r°‘2E!'4J 851"E 49°56'37,385"N
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Dusledky Kifovakova zobrazeni

Aplikovana geoinformatika ﬁ

D @ Hodnota i°
R meridianové
oo e konvergence v "
o CR6-7°

40

40 emim

Aplikovana geoinformatika ﬁ




