APLIKOVANA

GEOINFORMATIKA IX
Kriging, Mapova algebra

Aplikovana geoinformatika

Laboratof geoinformatiky a kartografie ﬁ

Postup Krigovani

» Explorativni — zkoumam miru podobnosti dat ve
vztahu k jejich vzdalenosti (semivariogram,
korelogram)

» Fitovani modelu na zjiStény vztah
» Porovnani modelu

* Modelovani povrchu — vlastni vysledek (obdobné jako
u IDW)
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Fitovani modelu na zjiStény vztah
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Kriging

Prostorovy interpolator

existujicich dat

zakladé semivariogramu

chybu interpolace

» Podobny princip jako IDW, ,jen* vstupuje vice

usporadani dat v okoli bodu
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» Zalozeno na predpokladu prostorové autokorelace
* Prostorova struktura je podminéna modelovanim na

» Chyby jsou pocitany pro kazdy bod — statistické
testovani hypotéz (Moran(v index) — mohu stanovit

parametrl — semivariogram, vzdalenost a prostorové
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Explorativni faze

> Semivariegram — testovani
prostofové autokorelace
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Nejcastéjsi typy Krigingova algoritmu

L m
.

',
LTy +
. .
D_(,,{/' e
Fd .

Megsiren vate

s -
®- .
.o zu(:){ ~.\.“ e .
.- Sem + .
h Czim

Aplikovana geoinformatika

sogomrae

Ordinary Kriging Universal Kriging
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Kriging v ArcGIS 9.2
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Kriging v ArcGIS 9.2

— gy = @l Advanced parameters
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Mapova algebra

Kriging v ArcGIS 9.2
- et 38|~ Ordinary vs. Universal
o i * | Ordinary

i - Spherical (kulovy - vychozi)

- Circular (kruhovy)
- Exponential (exponencialni)
- Gaussian (normalni rozd.)

: - Linear (linearni prah.
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MAPOVA ALGEBRA

Zakladni nastroje (objekty) pro manipulaci
s prostorovymi daty v mapové algebre

* Umozriuje kombinovat
rastrové vrstvy pomoci
rdznych matematickych

operaci Tomatoes

+ Pouziva map jako feet
proménnych a totuce] - Bos
prostorovych operaci Sandwich =

jako operatort v
algebraickych vyrazech

» Prostfedek prostorové
analyzy a modelovani
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» Operatory

* Funkce

— z hlediska matematického (arimetické, logické,
trigonometrické, logaritmické)

— z hlediska mapové algebry — lokalni, fokalni, zonalni,
globalni

» Aplika¢ni procedury a funkce

— analyzy vzdalenosti (euklidovska vzdalenost, nejkratsi
cesta, cost-distance...)

— analyzy povrchu
— hydrologické modelovani
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Typy operatort Typy operatort

* Aritmetické 12 2 * Logicke =
« _ 34 X —in. diff Logical Operators
—+-*/mod (_ Zbytek po ! I?IIF; Logical deferiencz
=3 i IN {list} Contained in list
::leFm)Fevod metrd na a4 * Kombinatorni T
P p 1.2 - 6|8 — A DIFF B: If a cell value in raster A
stopy 3 4| EQ 4 and raster B are different, the cell 1 —1
value in raster A is returned. If the A B
« Relaéni cell values are the same, the value
elacni 0|0 zero is returned. 112 5|2
_< > <= <> . = — AN {value list): If a cell value in DIFF
T ! 01 raster A is in the value list, the cell 34 35
Slope Elevation value in raster A is returned.
« Booleovské Otherwise, NoData is returned.
65| 21 AND 5500|6500 — A OVER B: If a cell value in raster
— AND, OR, XOR ... 55 | 46 7500|4000 A is not equal to zero, the cell i 0
"greater-than” 45 degrees value is raster A is returned. -
"and" that have an T 0 Otherwise, the cell value in raster 0|4
elevation that is "greater- = ﬁ B is returned. ﬁ
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Lokalni operace

Funkce z hlediska mapové algebry

Lokalni A T ——F+— Output Matrix
- o -/ / /
7 / / T . . . ie
« Fokalni Y . Lokalni funkci je napf. i reklasifikace
. a— Z: X
» Zonalni (+blokové) { Input Matrix
* Globalni Vo7
— ~
Ias —
/A N 5 .
[ Input Matrix
Figure 4.1 Local function. Local functions
177 are cell-by-cell functions that compare each
— e | individual grid cell from one matrix with its cor-
Gkl responding grid cell in the second and all suc-

ceeding matrices
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Fokalni funkce Fokalni funkce

., 3 » Problematika okraju
* Vystupni hodnota rastru (zmenseni okoli [ sosarae
buriky je pog&itana D nebo replikace fadku, BT 0.8 oo
jako urcita sloupce rastru) - fmeay
operace s touto * Fokalni statistika (vyuziti " Tololielel
bufikou a s napf. vySkova €lenitost) suma
burikami jejiho * Filtrace obrazu e i
okoli i (konvoluce, okénko okoli [
Rectang vstupuje svymi hodnotami / o
A — do vypoctu)
. P—E— Ace
Okoli buriky 1ze U e S = vhodny nastroj nejen pro i asouon
definovat riznym e o), CTy B ) 10011 zpracovani obrazu, ale
. FocULSUG (Flov], WEDGE, 4, 300, 330) 01110 napf. i pro shlazeni DEMu Vi
zpusobem ¢i vysledku interpolace
AICGIS 9.2
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Statistické udaje pro fokalni, zonalni a

blokové operace

9 Types of neighborhood statistics

The followina statistics can be computed within the neighborhood of each processing cell, then sent to the corresponding cell
Iocation on the output raster.

Statistic Description

WMajority Determines the value that ocours most often in the neighborhood.
Maimum Determines the maximum value in the neighborhood,

Mean Computes the mean of the values in the neighborhood.

WMedian Computes the median of the values in the neighborhood

Wirimum Determines the minimum value in the neighbarhood,

Minority Determines the value that oceurs least often in the neighborhood.
Range Determines the range of values in the neighborhood.

Standard deviation Computes the standard deviation of the values in the neighborhood
sum Computes the sum of the values in the neighbiorhood

Wariety Determines the number of unique values in the neighborhood.
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The Nelghborhoad Function on an Individual Neighborhood

» Principem funkce je, Ze bunky z okoli, které maji
vy$8i hodnotu nez centralni burika ,teCou“ smérem
dovnitf (od vétsi k mensi hodnoté)

— voda, ktera teCe z kopce; Sifeni niz8i koncentrace do
vysSi apod.

» Vysledkem je grid, jehoz buriky nesou hodnotu
odpovidajici tomu, kolik do nich ,proudi bunék z
okoli.
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Blokové funkce

N
v
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5 x 5 Neighborhood
Neighborhood and block Neighborhoods
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o— ouroD NERE Comespendng bit position . < —
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N 7
ookt —
INGRID1
Expression: FOCALFLOW(INGRID1) ﬁ 1T @
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Zonalni funkce

Zonalni funkce

» Vypocty se provadi v ramci definovanych zoén,
nikoliv v okoli

» Zobny lze definovat rastrem nebo i vektorem
(polygon) — v ArcGISu.
— zonalni statistika
— zonalni geometrie
— crosstabulation (kombinace dvou tabulek)
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Zony
ZGRID

Vstupni grid
VALGRID
Funkce

ZONALSUM
(ZGRID,VALGRID)

Vystup
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Zonalni statistika

Mean
« The zone input must be intager.
e The data type of the output will always be floating point. ] mean
* majority
* maximum
10] 10] 08 [os * median
INGRID1 = L . Mminimum

q vl oal o]0 * minority
nn OUTGRID . range

n - VALUE=NODATA

INGRID2
Expression: ZONALMEAN(INGRID1, INGRID 2)
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Crosstabulation

Zonalni geometrie

Perimeter

« The perimeter of a zane is tha sum of the lengths of the boundaries of each connected region in the zone. Both external
boundanies and intermnal boundanes (islands) are taken into account. The length of an external o internal side is in map units,
which are derived from the current cel size.

+ The perimeter for a zone is assianed to each cell in the zone

+ The perimetar should be similar (with some resampling arror) for the same zone regardiess of the resolution of the zone raster.
Variations in perimeter calculations can occur if the resolution is changed with the autput cel size ootian.

& The perimeter is in ingar mag units
o The perimater for a zone is assigned to each cell in the 20ne on output,

« Zonss do not have to be connected. If a zone is not connacted, the perimeter for sach disconnacted region is addsd, and only
one perimeter is assigned to the zone

140 140 | 40 140 . area
=Pl + perimeter
« thickness
INGRID1 OUTGRID .
I vacue-nopaT » centroid
E‘m‘nﬂ; DOHM.PERIE[EWJNGHI“)
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Globalni funkce

il * Vystupem je tabulka

» Vystup mdze byt i
o histogram (Histogram by
= zones v ArcView 3.x)

INGRIDY

* Hodnota kazdé burnky

Cilova _ - 7 Vswpni

vysledného rastru je b My 7 7 7 & merD
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- “eenu” Funkce

— analyzy vzdalenosti — ) oz
hledani optimalni trasy

(INGRID,COSTGRID)

alnle - morfome'tric!<é analyzy ‘ Jﬂﬁﬁi '?.L"‘”"'
ez — hydrologicke a4
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Globalni funkce - ukazka
Raster Calculator
Spatial Analyst Tools
— Map Algebra
— Math
— Neighborhood
=
- ] — Overlay
— Reclass
S

(o]

obr. 3.44 - vzdalenost od vlakovych nadrazi (rastrova reprezentace) ﬁ
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* Model builder — sestavovani algoritmt
* VB Script, Python (v ArcView AVENUE)

» Vruznych programovych prostifedcich se stejné
prostorové operace jmenuji rizné, neexistuje jednotna
terminologie
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Raster calculator Model builder

+ Slouceny nastroj z dfivéjSi Map Query a Map
Calculator

» Umozriuje provadét jak prostorové dotazovani,
logické operatory (vysledkem je bitmapa 0,1)

» Umoziiuje zakladni aritmetické operace

- @ spatial statistics Tocls
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Model builder Mapova algebra - dalsi aplikaéni alohy

Aplikovana geoinformatika ,ﬁl

* Vypocet euklidovské vzdalenosti
» Ur€ovani pfislusnosti

» Cost distance, weighted distance
» Cost povrchy

* Optimalni trasa

* Mapovani hustoty

» Vice viz. pfednasky pfedmétu Z8102 Geostatistika
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