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Vektorova reprezentace prostorovych

objektu

obraz (model) objektu je vytvoren z Car

ty vzniknou spojenim vertexu — lomovych bodu

cary vytvarejici objekt mohou mit definovany svuj
pocatek a konec — smer (bézne napf. u ricni site)

muze byt definovana spojitost Car v prusedicich
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Vektorova reprezentace prostorovych

objektu

* pocatek, konec a vertexy jsou zaznamenany
svymi souradnicemi XY v daném souradném

systemu

« geometricke vs. topologické chapani prvku ve
vektorové reprezentaci
—bod, linie, plocha
— uzel, hrana (oblouk), retéz, polygon
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Geometricke a topologicke chapani

elementu vektorové prostorové reprezentace

Bodovy objekt

\f Liniovy objekt

HWHWHHHHHW

Plosny objekt

b) Uzel

Hrana
Retézec

zpracovano podle Molenaara, 1994,
in Tucek, 1998

e R Polygon ﬁ
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Spaghetti model

e starsi

* linie jednotlive — neni zaznamenano
vzajemne spojeni v koncich

 spole€né hranice polygonu jsou ulozeny
dvakrat

» nedostatecné pro kvalitni prostorovou
analyzu
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Spaghetti model

Typ objektu

Point XY

Pﬂl}’lﬁlt‘; X1Y1 KQYQ.-- XnYn
Polygon XY XY XY

VESELY, M. 2007 TopoXML —
disertaCni prace

Priklad dat:

Typ
objektu

Souradnice

Pomnt

0495751, 025779

Polyhne

1

3
0.288952,0.546742
0.348753,0.406208
0495751 .0.25779

Polygon

2

6
0.288952.0.546742
0.648725,0.694051
0.607319.0.447206
0.495751.025779
0.348753,0.406208
0.288952.0.546742
9
0.436261,0.450425
0.474116,0. 466568
0.521246,0.450425
0.529833,0.492103
0.321246.0.524079
0.476438.0.545501
0.436261.0.524079
0.420721,0.496748
0436261 0.450425
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Topologicko-vektorovy model

vyjadruje vazby mezi objekty nezavisle na
souradnicich
|ze nastavit pravidla — napr.

— linie se nemohou kfizZit bez prusediku (tzv. rovinna
topologie)

— polygony se nesmi prekryvat
* linie — pro jednotlivé hrany se zaznamenava
— pocatecni a koncovy bod
— smer
— levy a pravy polygon hrany
snazsi a rychlejsi prostorove ulohy
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Topologicko-vektorovy model

Priklad dat:
Begin |End Left Right
Arc 1D | node node |Area |Area
el B A none ||
e A B I I
el3 A D none |l
ed B D 1] A"
eb C B W A
eb D C I A"
el C E [\ \"
el F F 1] Il
Arc ID | Point ID | Pofadi
Arc PolyLine ) b1 1
e ArcID ¢ ArcID e? b2 2
¢ Begin Node e PowmtID a2 b3 3
e End Node * Poiadi ef h23 1
¢ Left Area ef b24 2
* Rught Area eb b25 3
eb b26 4
Area Node eh L27 5
e AreaID e NodelID eb b28 6
¢« ArcID ¢ PomntID ef b29 7
o Poradi ed b18 1
ed b19 2
Pomnt ed b20 3
« Powt ID
. X Area |ID Arc D Poradi
s Y I e2 1
I el 2

VESELY, M.
2007
TopoXML

— disertacni
prace




Prednosti a nevyhody vektoro_Vé'

reprezentace prostorovych objektu

* jednoznacne urceni geometrie

* neni zde limit velikost bunky rastru,
plynula zmena velikosti s meritkem

* nebezpeci pouziti nevhodnych dat pro

A 44

urcité meritko — to, ze se geometrie da
neomezene zvetsSovat neznamena, ze

& 44

data maji nekonecne velké meritko
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Nejcastéji uzivané vektorové formaty

ESRI Shapefile

 ArcInfo coverage

 MIF/MID (MapInfo) — Maplinfo
 DGN (Bentley) — Microstation

« DWG (Autodesk) — AutoCAD

« CDR, Al — profesionalni grafika

* SVG (Scalable Vector Graphics) — otevreny
vektorovy format — popis vektorove grafiky pomoci

XML |
o

LGC
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http://www.esri.com/library/whitepapers/pdfs/shapefile.pdf
http://www.esri.com/library/whitepapers/pdfs/shapefile.pdf

ESRI Shapefile

« Uklada netopologickou geometrii a atributovou informaci

Vektor

« Topologii Ize vybudovat — v ArcCatalogu. Lze vybrat,
ktera pravidla budou kontrolovana.

« Geometrie je ukladana jako sada souradnic (neumi
ukladat nic jiného)

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

« Dale: multipoint, multipatch
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ESRI Shapefile

Create Mew Shapefile E |

b ame: INEW_Shapefile Points (=] Lines
e
Feature Type: IF'u:uint j 'o
— Spatial Reference —|Palyline
Palygon
D ezcription; b ultiPoirit o
ko Coardinat "iﬂ"'ﬁf’!‘.“ﬁ gt | o

4

i
W Edi.. | L | &
. ‘éﬁ'

[ Coordinates will contain b walues. Uzed to store route data.

[T Coordinates will contain Z values. Uzed ta stare 30 data,

Qk I Cancel |

Polygons Annotation

ArcGIS 9.2 Help

v geodatabazi
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Multipoints

* 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

LGC
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Multipoint

B Attributes of mutipoinkt

Ell Shape * Id
fultippoint 12
huttipaint 15

-
|

Lol
LaN]

' ot 1 [ o[

-

ArcGIS 9.2 Help
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Multipatches

« 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
— |ze snadnégji editovat

« 3 hlavni soucasti datového souboru:
— .shp — geometrie
— .shx — indexy
— .dbf — tabulka atributu

* dalsi mozne soucasti:
— .prj — soufadny system
— .sbn, .sbx — prostoroveé indexy
— .shp.xml — metadata ve formatu XML
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Definice projékce (*.prj) u shé-ib-e?file

&X Lister - [Ki\xxx_ArcCRWArcCR_2-0_S-ITSK'\Shapes'BAZINY.pri]

. File Edit ©Cptions Help

UPROJCS["S-JTSK _Krovak East Horth" ,GEOGCS["GCS S JTSK",DATUM["D_S JTSK",SPHE
ROID["Bessel 1841 ,6377397.155,299.1528128]],PRIMEH["Greenwich”,8.8] ,UNIT["

Mbegree”, 0. 0174532925199433]],PROJECTION] "Krovak™],PARAMETER[ "False Easting"
,0.8],PARAMETER["False Morthing',®.@],PARAMETER["Pseudo_Standard Parallel A1

" ,78.5],PARAMETER["Scale Factor",B8.9999],PARAMETER["Azimuth" ,30.28813975277

778],PARAHETER["Longitude OFf Center",24.83333333333333],PARAHETER["Latitude

0f Center",49.5],PARAHMETER["X_Scale",-1.8],PARAMETER["Y Scale™ ,1.8],PARAME
"®%Y Plane Rotation",?8.8],UHIT["Heter'",1.8
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Arcinfo coverage

 dalsi vektorovy format ArcGIS
« pripraven pro topologii — ale udajné ji obsahovat nemusi
« coverage je vlastne adresar obsahujici dalsi soubory

7 u L aLD a4

« polygonova vrstva obsahuje
— soubor polygonovych prvku
— soubor liniovych prvkd — hran
— soubor tic — bodovy soubor realnych souradnic
— soubor annotation — popisky
— soubory s atributy a dalsi

Aplikovana geoinformatika



Arcinfo coverage

& ArcCatalog - ArcInfo - C\Dokumenty\ARCCRIDDVUTSKANCOVERS sidlap

(=]

G

Geoprocessing  Custornize  Windows  Help

File Edit View Go
B BB X QEGBD N A NQ

Location: C:\Dokumenty  ARCCR500NWTSKACOVER S sidlap  _

FEB

Catalog Tree ax |Corrterrts| Preview | Desc:-iptinn|

= & sidlab -
[&] annotation.sidlab
] point
3] tic

= 'SP sidlap oy
arc N . .,h‘ L
B label 4
polygon - "

tic a
= zilnice = - Rt

arc .

3 tic
Ep vody . 1
=P vrstev
T vysky
ﬁ' zel_stan
zelez
zemesit
B zuj

m

[2] annotation.silnice ©

B zujb

£ GRIDS A Preview:

Geography -

7

(L]

Coverage selected

-875390 9387 -1224020,7345
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Geography Markup Language (GML)

XML gramatika definovana OGC pro vyjadreni
geografickych prvku

modelovaci a vymeénny jazyk geografickych systému na
Internetu

velmi obecny — umi polygony, linie, body, ale i coverages
obsahuje topologi
definice GML v roce 1999

soucasna verze 3.2.1, v roce 2007 publikovano jako ISO
19136

aplikacni schémata datovych specifikaci INSPIRE —
zakladni format pro poskytovani dat podle INSPIRE

Aplikovana geoinformatika
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Modelovani objektu v GML

Silnice
<Silnice gml:id="o0.1£75dc">

<nazev>D1l</nazev>
—  nazev D1

<trida>dalnice</trida>

— trida dalnice <centerLine>
<gml:Curve>. . .</gml:Curve>

— stred_linie — gml:Curve </centerLine>

<spravce>RSD</spravce>

_  spravce RSD

</Silnice>

Aplikovana geoinformatika ﬁ

LGC



Rastrova reprezentace prostorovych objektu

« Spociva v rozdéleni prostoru do pravidelné site, ktera
se sklada z bunéek

« Bunka predstavuje zakladni nedélitelnou prostorovou
jednotku

« Tesselation” — tesselace, mozaika — tvar bunék
— Ctvercovy
—trojuhelnikovy
— Sestiuhelnikovy
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Rastrova reprezentace prostorovych objektu

* jen Ctverec a trojuhelnik
mozno delit na mensi dily
stejného tvaru / /\

* jen u Ctverce se ale
nezmeni orientace

 Ctvercova mrizka se proto
pouziva nejcasteji
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Ctvercova miizka

* je kompatibilni se strukturami datovych posloupnosti,
pouzivanych ve vypocetni technice (vypocty s maticemi,
konvoluce)

" pouzivano pro mapovou algebru

kompatibilita s kartezianskymi souradnicovymi systemy
» jednoznacne definovaneé sousedstvi
» relativné jednoducha datova struktura

* moznost jednoduché definice prostorové reference
(world file)

@

LGC
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Nevyhody rastrove reprezentace

* velikost souboru (pamétova narocnost)

* limitujici velikost bunky
— zavisi na ni vizualni kvalita | presnost dat

* bunky mohou nest hodnotu jen jednoho
atributu

» topologie na urovni bunék, ne objektu

Aplikovana geoinformatika



Definice prostorove reference

 zalezi na datovém formatu

— bud je ,schovana® v hlavicce souboru

* nutnost definovat v néjakém SW, kde jsme schopni editovat
udaje v hlaviCce

— nebo je v souboru zvilast 20.17541308822119 - A
. t World Fil O.00000000000000 - D
ZV. Vvor e O.0000000000o000 - B

-20.175413058522119 - E
424175.11472601280545 - C
431353415.90726399607956 - F

-

A = x-zcale; dimension of a pixel in map units in x direction
E, = rotation terms
C
E

D
; F = translation terms; =x,¥ Lap coordinates of the center of the upper left pixel
= negative of y-zcale; dimension of a pixel in map units in ¥ direction

LGC
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nazvy ,,World files®

Examples of world file names

Raster data file World files

iIrnage . tif irnage. thw, ar image tifw
iIrnage.bil irmage.blw ar image.bilw
iIrmage.jpg Image.jgw ar image.jpgw
Image . raster Image.rasterw

iIrmage.bt iIrnage.btw

iImage IMnagew
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Nejcastejsi rastrove formaty

« specialne pro GIS:

Value Attribute Table (VAT)

- ESRI Grid '.’:“ CElEiZE |.ﬁ.|l'|examplenfagrid's'-.-'.ﬁ.T! Suit.
%. — 11 ‘Water 0
- — o 15 Ida 1
’ ’ —* 3 & 5y 3
» obrazové formaty: — 4 s owe
— o 5] Thd e
_ BMP Rows  Columns _
_ JPG (0,00 Woamis
~ TIF
— PNG
— GIF

« vétSinou se skladaji z komponent RGB
* ruzny zpusob ukladani dat, komprese

Aplikovana geoinformatika g
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vice casti:

BND.adf — souradnice hranic gridu
HDR.adf — velikost bunky, komprese...
STA.adf — statistické udaje o gridu — min, max...

VAT.adf — poCty bunek obsahujici jednotlivé
hodnoty
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Zdroje rastrovych dat

e primarni
— DPZ

« sekundarni
— metody interpolace bodovych méereni metody
— rasterizace vektorovych dat
— skenovani analogovych dat

Aplikovana geoinformatika



Import a konverze do jinych formata

« ve vétSiné pfipadu se nelze spokaijit jen s jednim SW,
data z ruznych zdroju

« robustni SW — podpora nejruznéjSich formatu, moznost
importu a exportu do jineho formatu
— ArcGIS (ESRI)
— Geomatica (PCI)
— Geomedia (Intergraph)

« podpora jesté neznamena, ze SW s danym formatem
muze pracovat, vétSinou ho spis ,,umi nacist” a dale je
nutno ho prevest na jiny

« ukazka — podporované formaty v ArcGIS ﬁ

LGC
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E? ArcGlIS Desktop Help
< = A A&

Zpét Wpied Cromd Fizrmo

Obsah Iﬂeistﬁ'k] Oblibené polosky | Search |

Tigh Online Help

+ @ Map projections and coordinate sys A
+ @ M apping and wisualization
+ @ Editing and data compilation
+ @ Geaprocessing
+ @ Geoprocessing tool reference
+ @ Geodatabazes and ArcS0DE
+ @ [rata management with AncCatalog
- [:@ Drata support in AcGlS
An overview of data support in
@ [rata formats supported in Al
+ @ CAD data
+ @ Coverages
+ @ NetCDF: multidimensional, time
+ @ Raster data
+ @ Shapefiles
+ @ Tables and attribute information
+ @ Terrains
- Q@ Extenzions
@ Evaluating ArcGlS Deskiop ext
+ @ 30 Analyst
+ @ ArcalS Data Interoperability ext
+ @ ArcGIS Publisher
+ @ ArcScan
+ @ Geostatiztical Analpst
+ @ M aplex
+ @ Metwark, Analyst
¥ @ Schernatics
+ @ Spatial Analyzt
+ @ Survey Analyst
- [:ﬂ] Tracking Analyst
7 @ Getting started with Trackir
- Q’ﬂ Warking with termparal data
@ About ternporal data
@ Simple and comples ter
Adding temporal data ir
Adding temporal data w
Adding a tracking shap
& e i .
< >

Data support in ArcGIS

An overview of data support in ArcGIS

related topics

& key requirement for working with ArcGIS Desktop is the ability to work with a variety of
515 data formats, DBMS tables, and GIS Web services.

In addition to warking with geodatabases, ArcWiew, ArcEditar, and ArcInfo support direct
use of a number of GIS and tabular data formats as well as a series of geoprocessing
tools that can be used to convert data into supported formats such as a geodatabase.

The remainder of this section describes the concepts and capabilities of data access and
support within ArcGIs,

Working with GIS data sources in ArcGIS

For help on Click on these topics

CAD data sources See cAD Data

ArcInfo Waorkstation coverage's See Coverages

Using netCDF multi-dimensional and time series See netCOF

datasets
Working with numerous raster datasets See What is raster
dats?

Accessing and using ESRI shapefiles See Shapefiles

Working with tables and attributes See Tahles

In addition, ESRI and Safe Software have integrated the Safe Software FME product into
ArcGIS as an optional extension product named the Data Interoperability Extension. This
adds support for over 70 additional data formats that can be used directly within ArcGIS,
It alzo gives you the ability to define new custom data sources and to define data
transformation procedures that help you perform advanced data transformations
between a variety of GIS and tabular data structures,

In general, most external data sources are used as feature classes or as raster data
sources within ArcGIs.
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Konverze vektor — rastr a opacné v ArcGIS

* toolbox Conversion
— To Raster
— From Raster

* polygon to raster, polyline to raster, point to raster
— bunky ponesou hodnotu zadaného atributu
— rozhoduijici je velikost bunky ve vyslednem rastru

 raster to polygon, raster to polyline, raster to point

— zvoleny atribut rastru bude zapsan do atrbibutove
tabulky
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Konverze vektor — rastr a opacné v ArcGIS

ArcToolbox b
|_:_|a Conversion Tools i
-8 From KML

EI & From Raster

----- \% Raster to ASCI b
..... \% Raster to Float

..... i %, Rasterto Point

..... , \% Raster to Polygon
----- \% Raster to Polyline
N S \% Raster To Video
. & From WFS

- & Metadata

& To CAD

- & To Collada

&g To Coverage

%! To dBASE

& To Geodatabase
- To KML

=8y To Raster

..... #, ASCI to Raster

----- *, %, DEM to Raster

..... i %, Feature to Raster B
..... i %, Floatto Raster

..... -, %, Point to Raster

m

----- *, %, Polygon to Raster
..... i %, Polyline to Raster
----- j}’ Raster Te Other Format (multi]
E-%_ To Shapefile

------ .. 3! Feature Class To Shapefile (mu
- &P Data Interoperability Tools -
<[ m | b
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Souradnicové systémy pouzivané v CR

¢ S-JTSK

¢ S-42

« WGS 84 (UTM)

* WGS 84 (souradnice na elipsoidu)
» Cassini-Soldnerovo zobrazeni



Projected Coordinate Systems - National Grids -2 S-JTSK
Krovak EastNorth

S-JTSK_Krovak East North
Projection: Krovak

False Easting: 0,000000

False Northing: 0,000000
Pseudo_Standard Parallel_1: 78,500000
Scale Factor: 0,999900

Azimuth: 30,288140
Longitude Of Center: 24,833333
Latitude Of Center: 49,500000
X_Scale: -1,000000

Y _Scale: 1,000000

XY _Plane_ Rotation: 90,000000
Linear Unit: Meter



Projected Coordinate Systems - Gauss Kruger -
Pulkovo 1942 - Pulkovo 1942 GK Zone 3

Pulkovo 1942 GK Zone_ 3
Projection: Gauss_Kruger

False Easting: 3500000,000000
False Northing: 0,000000
Central _Meridian: 15,000000
Scale Factor: 1,000000
Latitude Of Origin: 0,000000
Linear Unit: Meter

GCS_Pulkovo 1942
Datum: D _Pulkovo 1942



WGS 84 (UTM)

Projected Coordinate Systems = Utm - Wgs 1984
-> WGS 1984 UTM Zone 33N

WGS 1984 UTM_ Zone 33N
Projection: Transverse Mercator
False Easting: 500000,000000
False Northing: 0,000000
Central _Meridian: 15,000000
Scale Factor: 0,999600
Latitude Of Origin: 0,000000
Linear Unit: Meter

GCS_WGS 1984
Datum: D WGS 1984



WGS 84 (souradnice na elipsoidu)

Geographic Coordinate Systems - World =
WGS 1984

GCS_WGS_1984
Datum: D WGS 1984



Odlisny zapis souradnic

-294555,719 -11553740,493 Melkers
b SUTSK —
>oun . ———(3585092,114 5294757,686 Meters

> WGS 84 (UTM)- 545839,132 54785846,32 Meters

> WGS 84
(souradnice na
elipsoidu)

| 14228'4,851"E 49°56'37,385"N

@

LGC
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Konformni kuzeloveé zobrazeniv obecne

poloze - Krovakovo

Aplikovana geoinformatika

Bessellv elipsoid je
pfeveden na Gaussovu
kouli.

Zemepisné souradnice
(p,N) se transformuji na
sférické souradnice (U,V).

Sférické souradnice (U,V)
se transformuji na Sikme
kartografické souradnice
na pooto&ené kouli (S,D).

Zemsky pol se pootocil do
kartografického polu.

o
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Konformni kuzeloveé zobrazeniv obecne

poloze - Krovakovo

1 000

Aplikovana geoinformatika

Kartografické soufadnice (S,D) se zobrazi na
kuzelovou plochu jako polarni souradnice
(R,D").

Prevod polarnich souradnic (R,D") na
pravouhlé rovinneé souradnice (X,Y).

PocCatek rovinnych souradnic X,Y lezi ve
vrcholu zobrazovaciho kuzele, smér osy X je k
jihu, smér osy Y smeéruje k zapadu.

V8echny soufadnice X,Y jsou na tzemi CR

__kladné.

~ Osa X lezi v zakladnim poledniku.

Hodnota meridianové konvergence v CR je
4°28°— 9°35°. Roste smérem na zapad.
C=0,008257*Y+2,373*(Y/X). ﬁ
LGC




Dusledky Krovakova zobrazeni




S-JTSK Krovak x S-JTSK Krovak EastNorth

Projected Coordinate Systems Projected Coordinate Systems

- National Grids - National Grids

- S-JTSK Krovak - S-JTSK Krovak EastNorth

S-JTSK_Krovak S-JTSK_Krovak_East_North

Projection: Krovak Projection: Krovak

False Easting: 0,00000000 False Easting: 0,000000

False Northing: 0,00000000 False_Northing: 0,000000

Pseudo_Standard Parallel 1: Pseudo Standard Parallel 1:
78,50000000 78,500000

Scale_Factor: 0,99990000 Scale_Factor: 0,999900

Azimuth:  30,28813975 Azimuth: 30,288140

Longitude Of Center: 24,83333333 Longitude Of Center: 24,833333

Latitude Qf Center: 49 50000000 | atitude Of Center- 49 500000

X_Scale: 1,00000000 X_Scale: -1,000000

Y _Scale: 1,00000000 Y _Scale: 1,000000

XY Plane Rotation- 0 00000000 XY Plane Rotation: 90,000000

Linear Unit: Meter Linear Unit: Meter



S-JTSK Krovak x S-JTSK Krovak EastNorth

Projected Coordinate Systems Projected Coordinate Systems
- National Grids - National Grids
- S-JTSK Krovak - S-JTSK Krovak EastNorth
A y
y -X X

e et
s B

X v -y v




S-JTSK Krovak x S-JTSK Krovak EastNorth

Prevod dat z ,praveho” do upraveného
Krovaka — napr. kvuli analyze v ArcGIS:

* rucne

— prehodit x a y souradnici

—vynasobit souradnice koeficientem -1
* nastroj Project v ArcGIS



