APLIKOVANA
=m GEOINFORMATIKA IV

Prostorove operace v GIS

Aplikovana geoinformatika

Laborator geoinformatiky a kartografie



Clenéni prostorovych operaci

Podle Cornelius a Heywood (1994) in Tucek (1998):

1. Jednoduche (single operations)
Slozité (multiple operations)
Kartografické modelovani
Prostorove interpolace

Digitalni modely teréenu

o o &~ W N

Sitové analyzy
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1. Jednoduche

* VVykonavaji se jen na jednotlivé informacni
vrstve, rastrove nebo vektorové

— vypodCty vzdalenosti, ploch a obvodu
— dotazy na databazi — prostorové a atributove

— sousedske funkce — buffering, reklasifikace
rastru
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Dotazy na databazi

« Dotazovaci operace ma obecne 3 hlavni
komponenty (plati jak pro atributové, tak pro
prostorové dotazy):

— specifikace udaju, kterych se tyka
— formulace podminek, kterym musi udaje vyhovovat

— Instrukce, co se ma na vybranych udajich udéelat

 vytvorit selekci, odmazat ze stavajici selekce, pridat ke
stavajici selekci, vybrat prvky pouze z jiz existujici selekce

Create a new selection

Add to current selection
Hemowe from current zelection
Select from current selection
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» Operace, které vyzaduji pouziti dat:
— ze dvou nebo vice informacnich vrstev
— ze dvou nebo vice objektu
— z informacni vrstvy GIS a externiho zdroje

» Teziste prostorovych operaci

« Data musi splnovat urcCité pozadavky

— stejna kvalita, lokalizace ve stejnem
souradnicovem systému, vhodna struktura

* Overlay algebra ﬁ

LGC
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3. Kartograficke modelovani '

* Postupy na integraci (kombinovani)
informacnich vrstev na matematickém
principu podle urciteého schematu

 Mapova algebra

» Posloupnost pouzivani analytickych
nastroju
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Dalsi skupiny analytickych funkci

(nespadaji plne do vyse uvedenych kategorii)

» Geostatisticke analyzy

* Analyzy obrazu (pfedevsim DPZ)
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Vypoéty vzdalenosti, ploch a obvod

* Vypocty v prostredi atributove tabulky

body

Calculate Geometry

—

Property:

IX Coordinake af Paink

. " il ¥ Coaordinate of Paoink
(e e SEEE ¥ Coardinate af Paint

{* Use coordinate syskemn of the data source:
|F'CS: 5-1T3K Krovak East Morth

{~ Use coordinate syskem of the data Frame:
FICS: S_JTSK Krl:l'“ sl Eack blAvkh

Calculate Geometry HE
IMet Property: ILength j

- Coordinate Syst ¥ Coordinate of Centroid
{+ Use coordinat|y Coordinate of Centroid

|F'CS: 5-1T5K Erovak East Morth

nits:

[T | Calculate selected)r

Help |

" Use coordinate system af the data frame:
|F‘CS: 3-1T3K Erowvak East Marth

Lnits: IMeters [rm]

=~

™ | Calculate selected records anly

oo | o ]

Cancel |

linie
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polygony

Calculate Geomekry

Property: I.ﬁ.rea

Perimeter
% UUse coordinat| s Coordinate of Centroid

~ Coordinate Syst e

PCS: 5-ITSK hirparanats of Centroid

{~ Use coordinate syskem of the data Frame:

|F‘CS: 3-1T3K Krovak East Morth

Lniits: ISquare Mekers [sq m]

™| Zalculate selected records only

Help |




Jiny zpusob zapisu souradnic/do

atributove tabulky

Add XY Coordinates

Adds the fields POINT X
and POINT Y ta the paint
input features and
calculates their values.

OUTPUT

GRITETIR | POINT X | POINT ¥
1 3 E
| § 1
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« Data management Tools =
Features 2 Add XY Coordinates

* Pouze bodove vrstvy

* Doplni souradnice v jednotkach
souradnicoveho systemu

— metry
— zemepisna Sirka a delka




Prostorové dotazy na databazi

« Select by Location

are within a distance of
completely conkain
are completely wikhin

® P rOStO rOVé O pe réto ry : have their centraid in

share a line segment with
— intersect e e
— are within a distance of i
— completely contain

— are completely within

— have their centroid in

— share a line segment with

— touch the boundary of

— are identical to

— are crossed by the outline of

— contain

— are contained by
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 Vrati prvky (i z vice vrstev), které geometricky sdili
jakoukoliv spolecnou cast s prvky ,hlavni® vrstvy

« Stejny efekt maji i dalSi operatory v konkrétnich
pripadech, napfr:

— are identical to ... kdyz se srovnavaji pouze
bodove vrstvy

— are within a distance of ... kdyz by se zadala
nulova hodnota bufferu

@

LGC
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when finding features that intersect with point features

D

o

ArcGIS Help

The highlighted cyan features are selected
because they intersect the red features.
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Are within a distance of

* QOperator vytvari
buffer (nebo buffery)
okolo hlavni vrstvy
se zadanou
vzdalenosti a vraci
prvky, které protnou
(pravidlo intersect)
dany buffer (nebo
buffery)

ArcGIS Help
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When finding features that are within a distance

of point features
A

Fointz Lines Folygons

When finding features that are within a distance
of line features

Faints

Folygonsz

When finding features that are within a distance
of polygon features

Faolygonz

The highlighted cyan features are selected
because they are within the selected distance of
the red features.

@

LGC




Completely contain

* Pro nekteré uzivatele mirné zavadejici nastroj

« Vybér polygonu, v nemz je plné obsazen néjaky dalsi prvek

* Pro platnost operatoru musi kazdy bod geometrie lezet vevnitr
polygonu, vysledkem vybéru je vngjsSi polygon

« ,Select from kraje that completely contain okresy” - vybere
kraje, které maji takovy okres, ktery lezi cely uvnitf . Nevybere
okresy, ale kraje.

* Na vybér okresu, které celé lezi uvnitr kraje je jiny operator >

viz. dalsSi slide  when finding point, line and polygon features completely
contained by polygon features

ArcGIS Help ®
' T

The highlighted cyan features are selected because
they completely contain the red features.
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Are completely within

« \Vyber prvku, ktery je plne uvnitr jiného prvku

« Kazdy bod geometrie musi lezet uvnitr, hranice se
bere jako ze je vne

« Reverzni operator vuci Completely contain

« Hlavnim prvkem musi byt polygon nebo se musi
nadefinovat buffer okolo bodu a linii

When finding features that are completely within
polygon features

C} e
ArcGIS Help Zi‘i ﬂ @ C ’

Fuointz Lines F'u:ul_l,lgn:uns

sﬁ

The highlighted cyan features are selected because
they are completely within the red features.
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Have their center in

* Prvek bude vybran, pokud
jeho centroid lezi vevnitr
nebo se dotyka geometrie
prvku

« Lze opét definovat buffer —
vzdalenost ve které musi
centroid lezet

ArcGIS Help
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When finding features that have their centers
within a distance of point features

ﬁ "'-'-:I';::;._ ’___.:_?:E:'.'J::::r::: X‘\\ﬁ ::i:'
- -I. : !T -
ﬁ L I.::::;_- j' e 4227 /& !I
ﬁ .-:::-_ ____,_:::'-'-:_"-rr:.. m _:::::::::'-
Fuoints Lines Faolygons

When finding features that have their centers
within a distance of line features

Falygons

Faints Lines

When finding features that have their centers
within a distance of pcl'g,rgcn features

[y
0 Q CYE@

F'-:unta Lines Falpgons

The highlighted cyan features are selected
because they have their centers in the red
features,
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Share a line segment with

’ Vybér prVkLoj’ které maJI’ When finding features that share a line
Spoleéné s hlavnim segment with line features
. . , - B B
prvkem minimalne 2 po
sobe jdouci vertexy

.. Lines Folygonz —
* Pouze pro linie a o  [Findn
When finding features that share a line [featu

pOlyQOny segment with polygon features

ArcGIS Help Lines Palygons

The highlighted cyan features are selected
because they share a line segment with
a red feature, %E

LGC
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Touch the boundary of

2 When finding features that touch th
!D rve‘lf bUdoe yybran tehdy’ I:zn::-u‘E.nn-:i:;r-l';.Ir -:Zﬁlneeaf:a:fjref o ©
jestlize prunik jeho -

geometrie s geometrii )/
hlavniho prvku neni P
prazdny. (tzv. Clementini

touch operator) Lines Polygons
+ > prinikem se mysli Bouncan, ofpoigon estarer

stejné umisteni vertexu !

. Dale ale bude vybrén | @ OQ%
prvek, ktery lezi cely uvnitr

polygonu, jestlize sdili Cast i Polygons =
CaSt .Ilr,"e’ nebo Vertex S The highlighted cyan features are selected
hran|C| pOIygonU because they touch the boundary of a red

feature.

LGC

 Pro linie a polygony ArcGIS Help
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povodi 4. radu se nevyberou

£F Layers

O] wysky

(1 wodni_taky_join_hustata
0 a3 _Modni_tok_HU_Clip
L] kraje

(1 ao0s_Povodi_III_Clip

=

= A07 _Povodi IV _Clip

T

= | N Y I
sclectoyLocation K|

Leks wou select Features From one or more layers based on where they are
located in relation to the features in another layer.,

I wank to:

Iselect Features fram j
the Following layver(s):

O wysky

[ wodni_kaky_jain_hustata

O a0z Yodni_kak_HU_Clip

O kraje

(1 a08_Povodi_IIT_Clip

[ akresy
A07_Povodi_IY_Clip

[ Only show selectable lavers in this list
Ehat:

the Features in this layer:

I@ okresy ;I

[T Use selected Features {0 features selecked)
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Are identical to

* Vybér prvku se striktné identickou geometrii

* Pouze pro stejne typy geometrie

When finding features that are identical to
other features

o

Fointz Lines F'u:ul_l,lgu:uns

The highlighted cyan features are selected
because they are identical to a red feature.

ArcGIS Help

Aplikovana geoinformatika



Are crossed by the outline of.

* Hranice prvku musi mit
spolecnou alespon jednu
hranu, vertex Ci koncovy
bod, musi se protnout,
nemusi sdilet Cast linie

 Pro linie a polygony
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When finding features that are crossed
by the outline of line features

Linez Folygonz

When finding features that are crossed
by the outline of polygon features

B S50

Lines Folpgons

The highlighted cyan features are selected
because they intersect the red features.

@

LGC

ArcGIS Help




vodni_toky _join_hustota
03 _vodni_tok_HU_Clip
kraje

A0S _Povodi_ITI_Clip
okresy

O

= A07_Povadi_TY _Clip
1

00 FHGFBBE
ROOOOrL

Select By Location EHE |,7/

Lets ywou seleck Features from one of maore lavers based on where they are
located in relation to the Features in another laver,

T wank ko:

the Following lawver(s:

O wesky

[ wodni_toky_join_hustoka
O a03_vadni_tok_HU_Clip
[ kraje

O ada_Povodi_TIT_Clip

[ akresy
A07_Povaodi_IV_Clip

[ only show selectable layvers in this list
that:

Iare crossed by the outline of

the features in this layer:

-

L

I@ okresy

™| Use selected Features {0 features selected)
[ #pply a buffer to the Features in okresy

of: [0,000000 [Meters =]

Help |
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Contain

« LiSi se od Completely
contain tim, ze se do
vybéru zahrnuji i prvky,
které maji spolecnou
hranici

* Vysledkem vybeér ale
nejsou ,prvky uvnitr ale
takove, ktere ty prvky
uvnitr obsahuji

ArcGIS Help
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When finding features that contain point features

! i .\yo o

3 o ®

© ® o o

Fuointz Linez Folygons

When finding features that contain line features

Linez Faolygons

When finding features that contain polygon features

Folpgonsz

The highlighted cyan features are selected because ﬁ
they contain a red feature.
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Are contained by

« Opét analogie k Area
completely within

* | prvky se spolechou

hranici

» Reverzni operator ke

Contain
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ArcGIS Help

When finding features that are contained by
point features

O
o
ﬁ -
O
Faintz

When finding features that are contained by
line features

Fointz Lines

When finding features that are contained by
polygon features

C{% © C @
Y ﬂ @'X /B

Fuoirts Lines Faolpgons
The highlighted cyan features are selected /
because they are contained by a red feature. ﬁé

LGC



Atributove dotazy na databazi

« Select by attributes

« SQL dotaz

« Selectfrom __ where:

» Logicke operatory

« Kombinace podminek v jednom dotazu

* Viz. kontextovy help aplikace
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Atributove dotazy na databazi

N '? S - - — . — | o /o o
Select By Attributes £ ArcGIS Dialog Help M= |

. geodatabases and for date fields in -
Layer I@ WYSKY - LI shapefiles/dBASE tables and coverages/INFO
™ Only show selectable layers in this list tables. If vou select a field of a type that
. . supports null walues, and if that field contains

LJEHrc IEreatea hew selection j any null walues in the records displaved by

D =l the Unique Walues list, vou'll see a NULL

, N keyward at the top of the Unique WValues list,

IWSK‘T’_ N rou can double-click the MULL keyword to add

IWSK‘T’:ID it into your expression, where you can use

MELSS the IS operator to query the field to select all

"MAZEW" its null walues:

"POPULATIONSG" IS NULL

= S Like ar IS MOT to select all its values that aren't
null:

"POPULATIONSe" IS MNOT NULL

< L= Or The MULL keyword is always preceded by IS
ar IS MOT,

=] [l Nat

Querying numbers

Iz et Unique ¥ alues |E'I' T I Tou can query numbers using the equal {=],
. . naot equal (< =), greater than (=), less than
SELECT "FROM WSk WHERE: {3, greater than ar equal (==}, and less than
TS EA" ;I or equal {«<=) operators,

"POPULATIONSE" == L0OOO

The point is always used as the decimal
delimiter regardless of your regional settings.
;I The comma cannot be used as a decimal or

. th ds delimiter i .
Clear W erify | Help | Load... | Save... fU=anas delimiterin & query
Calculations

ok | Apply | Cloze g D . i _,,ILI
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Atributove dotazy na databazi

- - ” e
-, L Seot * g
. # '.’:5 ® of 0% & \ e (]
‘ ° -~ ) L
4 7 _ "‘. ' e V‘!:}: - -_,-‘.0‘
By 1} bad + . “ '_*. P 7,
- \ ’ "t o .. i ; -3
\ . . s
A= o‘.’-w & -t .'b’-’ . : ” _"
s Measured values £ i 1A
+ Excluded points 0 500 m

+ Remaining points

SELECT * FROM ,measured values® WHERE ,yield_value“ > 50% AND ,yield_value“ < 150%

Frequency - 10 -3 Count  :25580 [Skewness :0,93222
306 Min : 29,715 |Kurtosis 14,7107
' — Max : 194,02 | 1-st Quartile : 84,826
N Mean : 100 Median 196,847
Std. Dev. : 23,967 | 3-rd Quartile : 111,28
2,44
1,83
122
0,81
| -
0
03 0,46 0,63 0,79 0,95 112 1,28 1,45 1,51 1,78 1,94
Dataset 10
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Proximity funkce (sousedske)

* Rozdilné nastroje pro vektory a rastry

« Vzdalenost 2 prvku

* Vzdalenost mezi jednotlivymi prvky stejné vrstvy
+ Buffery

* Nejblizsi, nejvzdalengjsi bod

* Nejkratsi cesta

Aplikovana geoinformatika



¥ Proximity tools

Vector distance tools

Tool

Buffer

Mear

Point Distance

Location

Proximity toolset

Proximity toolset

Proximity toolset

Select by
Location

Create
Thiessean

Polygons
Make Closest

Lavers and Tahle

Views toolset

Proximity toolset

MNetwork

Facility Layer

Analystfanalysis

Make Service

toolset

MNetwork

Area Laver

Make Route
Layer

Make OD Cost

Analystianalysis
toolset

Metwork
Analystibnalysis
toolset

MNetwork

Matriz Laver

Analystfanalysis

toolset
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What it does

Creates new feature data with feature boundaries at a specified distance from
input features,

Adds attribute fields to a point feature class containing distance, feature
identifier, angle and coordinates of the nearest point ar line feature.

Creates a new table with distance and feature identifier attributes showing the
distance from each point in the input feature class to all points in the HNear
feature class, within a given search radius,

Selects features from a target feature class within a given distance of {or using
other spatial relationships) the input features.

Creates polygons of the areas closest to each feature, for a set of input
features.

Sets analysis parameters to find the closest location or set of locations on a
network to another location or set of locations.

Sets analysis parameters to find polygons that define the area within a given
distance along a network in all directions from one or more locations,

Sets analysis parameters to find the shortest path among a set of points.

Sets analysis parameters to create a matrix of network distances among two
sets of points,

ArcGIS Help




Dalsi typy prostorovych operaci -

- viz. dalsi prednasky

Overlay algebra

 Digitalni model terénu

* Prostorove interpolace

Mapova algebra

Sitove analyzy
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