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Prezentace

Téma Vasi bakalarskeé prace

Jakou prostorovou analyzu

(pripadné mapu) jste do prace zaradili?
Navrhnéte mozné rozsireni

Jakou prostorovou analyzu nebo mapu by
bylo mozné do prace zaradit v ramci jejiho

\'& A4

rozsireni?

Soustredte se predevsim na problem, cil
analyzy nebo téma mapy.

Budete se snazit v tématu pokracCovati v
diplomce?



GIS-aktivity

Vysveétlit nakreslit

e Vysvetlete /
nakreslete
vylosovany
termin z
geoinformatiky
nebo kartografie

e Ostatni hadaiji...
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' GIS-aktivity

e Vidite mezi pojmy néjaké souvislosti?

e Daji se pojmy néjak rozdélit
(klasifikovat)?



Modelovani, model

Modelovani = prostredek poznavaciho
procesu

Model = zjednodusené zobrazeni
skutecnosti, casti objektivni reality Ci jevu.
Model zobrazuje pouze vybrané znaky
predlohy, ktere nas zajimaji v konkretnim
pripade zkoumani, od ostatnich vlastnosti se
upousti.

Ucel modelu - rozhoduje o zobrazovanych
vlastnhostech

RUzné typy modeldl — mapa, databaze,
datovy model, GIS model.
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ec Datové modely v GIS (?)

OPAKOVANTI:
o Zakladni typy datovych modeli
e Geometricka primitiva

e Topologie — principy a projevy v
jednotlivych datovych modelech.

e Vyhody a nevyhody
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Role GIS v modelovani

Nastroj pro zpracovani, zobrazeni a integraci riznych
zdroju dat — mapy, DMT, GPS, tabulky..

Datové modelovani — vektor, rastr, hybrid. Vyhody pouziti
pro specifické jevy (vektor pro dobre ohrani¢ené jevy s
jasnym tvarem).

Moznost prevodu formatu vektor — rastr (RAVE, VERA),
oba datové typy mohou vstupovat do modelu. Lze s
uspéchem vyuzit oba a prevadet je mezi sebou.

Moznost propojeni GIS na statistické programy (Matlab).
Typy propojeni - volné (loose coupling - import - export),
pevné (tight coupling — spole¢ny interface, SAGA GIS),
viozené (embeded) systémy (Geostatistical analyst
ArcGIS statistické funkce v GIS a naopak).



Datové modely a zakladni
e metody

e Jak preveést okolni realitu do pocitace?
e Jaky model pouzit?
e Jak ulozit data do pocitace?

Table 4-1 Geographic data models

Data model Example application

Computer-aided design (CAD) Automated engineering design and drafting

Graphical (non-topological) Simple mapping

Image Image processing and simple grid analysis

Raster/zrd Spatial analysis and modeling, especially in environmental and natural resource applications
Vector/Geo-relational topological Many operations on vector geometric features in cartography, socio-economic and resource analysis, and modeling
Metwaorlk Metwaorl analysis in transportation, hydrology and utilities

Triangulated irregular network (TIM) Surface/terrain visualization

Object Many operations on all types of entities (raster/vector/TIN etc.) in all types of application




GEOMETRICKE DOTAZOVACI
A VZDALENOSTNI OPERACE

GIS4SG
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o Zakladni operace

e Geometrické, dotazovaci a vzdalenosti
operace = prostorové analyzy

o Zakladni stavebni komponenty vetsiny GIS
SW (ArcGIS Pro, QGIS...)

e Definovany prostrednictvim de facto
standard

e OGC complint (kompatibilni)




Analytické a modelovaci metody -

OGC Simple Feature specification

Table 4-2 OGC OpenGIS Simple Features Specification — Principal Methods

Method

Description

Spatial relations

Equals spatially equal to: a=b
Disjoint spatially disjoint: equivalent to: anb=9
ar b
Intersects spatially intersects: is equivalent to [not a disjoint(b)]: ]
armb=Cand Ka)~i{b)=&
Touches spatially touches: equivalent to: [: ) { ) does not apply if @ and b are points
Crosses , . [dim({l{a) (b)) < max{dim(l{a)),dim(b))} and a ~b=a and arb = b]
spatially crosses: equivalent to:
Within spatially within: within(b) is equivalent to: anb=aandanb=b
Contains spatially contains: [a contains{b)] is equivalent to [b within{a)]
Overlaps , , [dim(Ka) l(b) = dim(l(a)) = dim(lb)) and ar~bzaand arb=b
spatially overlaps: eguivalent to:
Relate spatially relates, tested by checking for intersections between the interior, boundary and exterior of the two components




Spatial analysis

Distance the shortest distance between any twao points in the two geometries as calculated in the spatial reference system of this geometry
Buffer all points whose distance from this geometry is less than or equal to a specified distance value

Comvex Hull the convex hull of this geometry (see further, Section 4.2.13, Boundaries and zone membership)

Intersection the point set intersection of the current geametry with anaother selected geometry

Union the point set union of the current geometry with another selected geometry

Difference the point set difference of the current geometry with another selected geometry

Symmetric difference the point set symmetric difference of the current geometry with another selected geometry (logical X0OR)
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iee Geometrické operace

Operace pro vektorové prvky Ci skupiny bunek v rastrovem
datovem modelu — rada prostorovych vlastnosti — délka,
ploch.

Predstavime zakladni geometrickeé atributy, ktere Ize vyuzit.
Jsou dvojiho druhu:

- Vnitrni — soucast atributové tabulky pro vSechny
geometrické prvky.

- Vnéjsi — je nutné vypocitat a doplnit pro vSechny prvky
(souCast SW nebo vypocetni vzorec).

- Pokud je treba provadet s geometrickymi vlastnostmi
néjaké dalsi operace (seradit podle plochy, plocha x
obvod), je vhodné si explicitné vytvorit vlastni pole.



Délka a plocha - vektor

Tl Eukleidovsky prostor (jaké jsou predpoklady?)
e Lichobéznikové pravidlo: &:%['_xl—x,,:l['_mﬂfzj

e Pro 4 vrcholy A,B,C,D:

Figure 4-1 Area calculation using Simpson’s rule
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55 Délka a plocha - rastr

e Dano velikosti bunky a poctem radku a
sloupcul.

e Plocha = pocet bunék; vymezeni celistve plochy
(otvory, homogenity, celistvost hranic)

e Vzdalenost - dle typu povoleného pohybu -
Manhattan, diagonalni pohyb.

1411 1 |1.41

1411 1 |1.41




Jak jsou reprezentovany
atributové slozky plochy?
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Stredy a centroidy

e Odlisné podle SW, odlisné pro geometrii

(bod, linie, plocha a jejich skupiny).

N VeV

e MBR stred - rychly,

ale citlivy k odlehlym
vrcholiim (B(14,3).

Linie — bod stejné
vzdaleny obéma hranicnim
bodiim (pocatku a konci)

AG.0)  Mean centre: M1=(7.33,6.50)
Centre of gravity: M2=(6.33,6.72)
MBPR. centre: M3=(7.00,6.50)



Potencialni problémy

cC! Komplexni tvar polygont - centroidy mohou
lezet mimo polygon.

e ArcGIS - Feature to points (INSIDE option

This centroid lies in a lake - no census data apply to this
polygon so it must be excluded in subsequent computations

o n ) u Combined centroid of the two selected census tracts

These centroids relate to the census tracts that are highlighted,
in both cases being outside of their own tracts and inside another tract



Prostorové dotazy (spatial join)

e Ktera mista lezi v JMK??

e RSD a projektovani vystavby rychlostnich
komunikaci — CleverMaps.




@

(GC Bod (linie, polygon) v polygonu

e Lezi dana geometrie
uvnitr polygonu (adresa v
mestskeé casti)??

e Primarni reseni - pouziti T
MBR.

e Standardni reseni - i
protazeni linie vzhliru
nebo kolmo doprava - Z
pokud je pocet protnuti 'c)
hranice polygonu lichy = *
bodl lezi uvnitr polygonu.

e Specialni pripady -
hranice, vertex, vertikalni
segment O




% Interpolace polygonu

e Jak priradit atributy noveé vzniklému polygonu?
e Obsluzna zona nemocnice vs. demografie.

e Overlay vs. Pyknofylaktické prirazeni.

e Uniformi vs. proménlivé rozlozeni prostoru - jak
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Déleni plochy - tesalace
Voroného polygony
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Hustota a metody jadrového

o vyhlazeni - kernel density

e metoda vypoctu hustoty povrchu -
ze predstavit tak, ze kolem kazdeho
bodu se vytvori kruhove okoli
bodobné plynule zakrivenému
povrchu.

e Ten ma nejvyssi hodnotu 1 v misté
bodu a klesa pomoci matematicky
definované funkce smérem k okraji,
kde nabyva hodnoty 0.

e Hodnota hustoty pro kazdou bunku je
poté vypoctena poscitanim hodnot
vSech jadrovych povrchu, které
prekryvaji stred dané bunky.




4 Miles
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(@) burglary incident points

(b) kernel density estimate (output cell

size = 500 m)

(c) kernel density estimate (output cell

size =100 m)

Figure 2a - 2c. Kernel density estimates of burglary incidents in Washington, D.C., 2018. Source: author.
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Metéda: Kernel Der
bunka 10 m, vzdialen
- Statisticky vyznamr
[ | oblast zvyzeného:
] :] neutralne Gzemie (I
D vyskumna oblast

ITY OF RATE OF LONG TERM
UNEMPLOYMENT OSTRAVA CITY,
MARCH OF 2007







%‘ Predpoklady uziti metodz
5 jadrovych odhad

e Neni vhodna pro zobrazeni rozsahlych uzemi.

e Vhodna pro mapy vétsich méritek (obce Ci jejich
casti).

e Neni doporucena pro vetsi uzemni celky (okres,
kraj, CR) = toto zalezi na zobrazovaném jevu

e Neexistuje také zadna hranice pro minimalni pocet
udalosti v oblasti.

e Doporudujeme vdak brat v potaz pocet bodu a
plochu analyzované oblasti. Pokud je oblast mensi,
je mozné pracovat i s mensim poctem udalosti.

e V pFipadé malych poctu na vétsi plose pouziti
jadroveého vyhlazeni neni doporuceno.



@' | Metoda jadrovych odhadé -
lec shrnuti

» Hlavni metodou pro identifikaci anomalnich lokalit, ktere byvaji
casto nazyvany jako hot spots, je metoda jadrovych
odhadt (kernel density estimation) ¢i jadrového vyhlazeni.

e Jaka je hlavni nevyhoda??

- Zakladnim nedostatkem je subjektivita v intepretaci
vysledkd.

— Stejna podkladova data mohou byt zobrazena znacné
rozdilné jen s vyuzitim rozdilného nastaveni metody a
zpUsobu zobrazeni.

e Pouzité parametry je vhodné uvést.

— Z tohoto dlvodu je potfeba zvyraznit statisticky vyznamné
vysledky.



VOLNE DOSTUPNI GIS
NASTROJE

GIS4SG
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LGC

Mapové
servery
Mapserver,
Geoserver

Data
OSM,
data.Brno

Skriptovaci

jazyky
Python

WWW
Lefleat,
geoDjango,
Openlayers

Databaze
PostgreSQL,
PostGIS,
Spatialite

Desktop GIS (GUI)

ProhlizeCky

Analytické aplikace

ETL

Utility
ogr2ogr

Knihovny

GDAL/OGR, PROJ.4
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GDAL a OGR

GDAL OGR
e Rastrova data e \/ektorova data
e Asi 80 formatu e Asi 30 formatd

e C/C++ e C/C++


https://pcjericks.github.io/py-gdalogr-cookbook/
https://training.gismentors.eu/geopython-zacatecnik/vektorova_data/ogr/index.html
https://training.gismentors.eu/geopython-zacatecnik/vektorova_data/ogr/index.html
https://cs.wikipedia.org/wiki/GDAL

ogr2ogr

e Prevody formatu

e Prostorové/atributové dotazy

e Nastaveni soufadnicovych systému
e Reprojekce

0gr2ogr -s _srs "epsg:4326" -t_srs
krovakEsriModified <CR|SR>.prj -f
"ESRI Shapefile" krovak.shp wgs84.shp



Drive (do verze 2.0) pojmenovan Quantum GIS
Licence: GNU GPL

Jazyk: C++, Qt, plug-iny Ize vytvaret v Pythonu
Vektor i rastr, geodatabaze

Siroké analytické moznosti

- Integruje moduly z jinych GIS prostredi

- Rada plug-inG

QGIS


https://www.qgis.org/en/site/
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SAGA

System for Automated Geoscientific Analyses
Licence: GNU GPL

Ovladani pomoci GUI nebo prikazové radky
programovan v C++, modularni usporadani
40 typu rastrovych formatu

z vektord umi ty zakladni

moduly ze SAGA jsou spustit v QGIS ale i v dalsich
programech



https://saga-gis.sourceforge.io/en/index.html
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https://sagatutorials.wordpress.com/training-manual/
https://sagatutorials.wordpress.com/training-manual/
https://sagatutorials.wordpress.com/training-manual/
https://sourceforge.net/p/saga-gis/wiki/Documentation/
https://sourceforge.net/p/saga-gis/wiki/Documentation/
https://sourceforge.net/p/saga-gis/wiki/Documentation/

GRASS GIS

e Geographic Resources Analysis Support Systéem
e Vyvoj zahdjen v roce 1982 pro Ucely U.S. Army
e Licence: GNU GPL

e \Vektorova i rastrova data

e Mnoho nastroju pro analyzu

e GUI i prikazova radka

e Moduly pristupné i v QGISu


https://grass.osgeo.org/
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| OpenJUMP
|8
e PlUvodné JUMP GIS od Vivid Solutions

e Jazyk: JAVA, primarne vektorova data (editace, ...)
e Plug-iny: generalizace, ...
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http://www.openjump.org/
http://ojwiki.soldin.de/index.php?title=Plugins_for_OpenJUMP#Spatial_Analysis_and_Editing_PlugIns
http://ojwiki.soldin.de/index.php?title=Plugins_for_OpenJUMP#Spatial_Analysis_and_Editing_PlugIns
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GeoKettle

e ETL = Extract Transform Load

e spatially-enabled” version of (also
known as Kettle)

2 & @ Spoon (GeoKettle) - wikiTtwitterSearch

File Edit
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B BE » R%F BoHa 5 [100% =

View Design

Steps | ‘ &) ()
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(5 Scripting
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5 validation Twitter with no latlong location will be
(£ Statistics searched with the GeoMames web service

£ Job

£ Mapping

£ Inline

£ Experimental

£ Deprecated

£ Bulk loading

- [ Geospatial

B GML File Input
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B OGR File Input

£ OGR File Output
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@ Set SRS

[B shapefile File Input
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http://www.geokettle.org/
http://kettle.pentaho.com/

GeoDa

e Otevreny software -

e Dr. Luc Ansellin -
(i dalsi nastroje)

e Explorativni analyza dat
e Prostorové statistiky a modelovani prostorovych vzoru



https://geodacenter.github.io/
https://spatial.uchicago.edu/software

CrimeStat

e ,balik pro prostorovou statistiku, ktery miZe analyzovat rozmisténi
trestnych ¢ind" (Levine, 2013).

e program pro Windows, v jazyce C++, vyvoj zahaje diky grantu
National Institute of Justice.

e Neumozhuje pFimo vytvafeni map, vizualizace dat a vysledku
vypoctu

e Mezi hlavni funkce (v.4.0):

— prostorova deskripce (spatial description)
— analyzy koncentraci (hot spot analysis),

- prostorové modelovani (spatial modeling),
- interpolace,
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A nejen GIS!

e \ektorova grafika - Inkscape
e Rastrova grafika - GIMP

e Sazba a predtiskova priprava — Scribus
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