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SHLUKOVANI - APLIKACE

— Redukce mnozstvi dat a pruzkumu multidimenzionalniho atributového
prostoru s cilem identifikovat maly poCet zajimavych subdimenzi (resp.
kombinaci atributt), které pak mohou byt zkoumany z prostorového hlediska
(uplatnéni klasickych multivariacnich metod a nasledné vizualizace vysledku
a jejich interpretace).

- Pruzkumu prostorovych vzort) a vztahu.

— Prostorova klasifikace a diskriminace (,rozdélovani)“.



SHLUKOVANI

Shlukova analyza je spoleCny nazev pro celou fadu metod, jejichz cilem je

vyuziti informaci z analyzy vicerozmérnych dat k roztfidéni mnoziny objektu

do nékolika relativné homogennich podsouboru, ozna¢enych jako shluky

(clustery).

Objekty uvnitf shlukd maji byt co nejvice podobné a objekty patficich do

riuznych shlukd co nejvice rozdilné. Podobnost mezi objekty je uplatnéna

jako kritérium pro tvorbu shlukd objektu.

Podobnost se méfi riznymi prostredky:

miry korelace — korelaCni koeficienty (Pearsonuv, Spearmanuyv)

miry vzdalenosti — euklidovska vzdalenost, Manhanattanska vz., ...

miry asociace — nominalni (kvalitativni) data — Sokaluv-Micheneruv koeficient asociace,
Russellv-Raouyv koeficient asociace, ...

KorelaCni a vzdalenostni miry jsou miry metrickych dat




ROZDELENI METOD - poéet proménych
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ROZDELENI METOD IlI. — princip

Tab. 17-1 Zakladni rozdéleni metod shlukové analyzy

Skupina Metoda Poznamka
Hierarchicke aglomeracni (sdruzovaci) Postupnym seskupovanim vytvari stromovou strukturu od
jednotlivych objektii az po 1 shluk
divizni (rozdélovaci) rozdeluyi poc¢atecni celkovy shluk do hierarchického systému
dil¢ich skupin ¢1 objektu
Nehierarchické optimaliza¢ni

analyzy modu




ROZDELENiI METOD II. — ,,prostorovost*

— Lze pracovat jen s atributy! (bez prostorové slozky) - Statistika apod.

- ,Soft" prostorové
- K-means
- DBSCAN

- ,Hard" prostorové
— SKATER = Spatial "K'luster Analysis by Tree Edge Removal,
- REDCAP = REgionalization with Dynamically Constrained
Agglomerative clustering and Partitioning



K-means

- Metoda ,k priméru“

— algoritmus nehierarchické shlukové analyzy.

— Predpoklada, ze shlukované objekty |ze chapat jako body v néjakém eukleidovském
prostoru a ze pocet shluku k je pfedem dan (pfipadné Ize vyzkous$et rizna k, pro
kazdé spustit algoritmus znovu a vysledky porovnat).

— Shluky jsou definovany svymi centroidy

— Objekty se zarazuji do toho shluku, jehoz centroidu jsou nejblize.

— Algoritmus postupuje iterativné tak, Ze se vyjde z néjakych (obvykle nahodné
zvolenych) centroidu, pfifadi do nich body, pfepocita centroidy tak, aby Slo o tézisté
shluku bodu, pak opét pfifadi body k nové stanovenym centroidim a tak dal, az

. [} r r
dokud se poloha centroidu neustali. Demonstrace algoritmu
® (]
5] a '
2 H ' ¢
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o
1. k vychozich centroidlil (zde 2. Objekty se piiradi 3. Pfepoétou se centroidy 4. Kroky 2 a 3 se opakuji,
je k=3) se nahodné umisti v nejblizsim centroidam, ¢imz shluk tak, aby $lo o tézisté dokud nedojde k ustaleni
prostoru dat (shlukované vznikne k shlukd. Centroidy objektl, jeZ patfi do téchto (konvergence).
objekty Sedé, centroidy tak definuji Voroného teselaci  shluku.

barevné) prostoru.



K-means

@ @ KMeans Clustering Settings

Select Variables

Input:

COUNT
AVE_ID_
dept
Crm_prs
Crm_prp
Litercy

Donatns
Infants

Suicids
MainCty
Wealth

Commere [ NON | KMeans Cluster Map (5 clusters)

L\:{s;;:?::tllccemroids Auto x-‘xm;ﬂ-;m.;1 k Lj + g | Q Q .:' :: | s

Select Spatial Weights: v \’ﬁ

i Unique Values: CLa
Number of Clusters: 5 B I:l 1 (22)
Minimum Bound: cons Cl

B 2(19)

Transformation: Standardize (Z)

1 3a8)
Initialization Method: =~ KMeans++

Initialization Re-runs: 150 - 4 (1 6)
Use Specified Seed: Change Seed I:l 5 (10)

Maximum Iterations: 1000

<>

Distance Function: Euclidear

Output:

Save Cluster in Field: CLa

Run Close
.
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Hierarchicke shlukovani
- Napf.: metoda nejbliz§iho souseda, Wardova metoda, ... ] I— m S
- aglomeraéni = opakované spojovani dvou shlukd az do o
jednoho pocinaje jednotlivymi objekty jako 8 ©
jednoprvkovymi shluky ) e® O
— divizivni = opakované rozdélovani néjakého shluku az na ” ©
jednotlivé prvky pocinaje jednim shlukem se vSemi | O
objekty A — O@ SR

- Grafické zobrazeni: dendrogramu = stromovy diagram

8
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K Means

K Medians
K Medoids
Spectral

THETERTRRTrnnpuonnnnanannann

| Use geometric centroids| Auto Weighting
Hierarchical i '
k Select Spatial Weights: S "ﬁ
Parameters:
Number of Clusters: 2
Transformation: Standardize (Z) B I
Method: Ward's-linkage B I
Distance Function: Euclidean < |
|
Outp I
Save Clust Field: |CL

n_k Close

[ NON ) Hierarchical Cluster Map (5 clusters)
R+ & @ Q o c
| |

Unique Values: CLh5
[ 1(18)
Il 2313
[] 3(25)
B 407
B 5(17)

#obs=85




DBSCAN

- ,Density-based spatial clustering of applications with noise”

— Vychazi z hustoty definované pro blizké okoli kazdého objektu, z dosazitelnosti
objektu zjisténé na zakladé této hustoty a propojenosti dvou objekti ovéfené pomoci
dosazitelnosti vybranych objektu

— Neni zaloZen na vzdalenostech mezi objekty, a tim umozriuje nachazet shluky
obecné libovolného tvaru (i shluky uvnitf jiného shluku)

— Nevyhodou je nutnost zadat parametry hustoty,

nebo minimalni poc¢et prvkld ve shluku. © @ DBScan Cluster Map (19 clusters)
R LT+ & QAQ N BLO

Unique Values: CL2

|| Not Clustered (122)
B 1(233)

L 2(17)

B 3(30)

[] 406

B 502

1 6(12)

[ At

M s®
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| e

Bl 16
L] 12(s)

[ 13)

#obs=571



= -« Rastrova analyza
4 Spatial Statistics Tools W Y

»
> » (@ Rastrova analyza terénu
P & Analyzing Patterns .. .
&= Analyzing » (Q Rastrové nastroje
»

(@ sit (mesh)

: ;O I I WA R I Build Balanced Zones » Q Sitova analyza
Cluster and Qutlier Analysis (Anselin Local Moran's ) ¥ Q Vektorové analyza

Density-based Clustering Analyza nejblizétho souseda
24¢ DBSCAN shlukovani (clustering)

¢ Join by lines (hub lines)

4 &5 Mapping Clusters

Hot Spot Analysis (Getis-Ord Gi*)

- GeoDa ‘ e 7:¢ K-means shlukovani (clustering)
Optimized Hot Spot Analysis :.3 Praméma/é soufadnice

- QG I S Optimized Outlier Analysis 5’_'_"_‘:-'-' Ptekryvova analyza
Similarity Search ” Soucet délek linii

- ArcGIS Pro

@3 Spocitat body v polygonu

7, Statistiky podle kategorif
= Vypis jedine¢nych hodnot
i Vystoupat podél linie

Spatial Outlier Detection

[ Spatially Constrained Multivariate Clusterin
# km20sidel Py ¢
b &= Measuring Geographic Distributions
ile Edit Tools Table Map Explore Clusters Space Time Rec
b &= Modeling Spatial Relationships

PCA )
ﬁ n B ‘ [ !\ MDS b &y Utilities ¢ Vzdalenost k nejblizzimu rozbocovati (body)
5 # R ¥ e
e b Tt D Tl “5¢ Vzdélenost k nejbliz&imu rozbodovadi (linie k roz
" aEa——— - B/ Vzdalenostni matice
¥ Map - km20sidel K Means 2, Zé&kladni statistiky pro pole
K Medians | » (Q Vektorova geometrie
¢ - - M
R E+ 8 QQ D f
K Medoids
Geoprocessing v X
i Spectral
ﬁ S HF') b ®© Spatially Constrained Multivariate Clustering &)
(20) ierarchica
Parameters Environments @
DBScan
* Input Features
HDBScan | .
SC K Means * ‘Output Features ‘
SCHC - o
Analysis Fields
skater Cluster Size Constraints
redcap [ None “
AZP Number of Clusters | |
Spatial Constraints
max-p |

Permutations to Calculate Membership |
Probabilities

Output Table for Evaluating Number of Clusters




DalSi metody multivariancni analyzy

— Analyza hlavnich komponent
- Cilem je redukce puvodniho poctu popisovanych proménnych novymi veli¢inami (umeélymi),
oznacenymi jako komponenty, které shrnuji informaci o pavodnich proménnych za cenu
minimalni ztraty informace.

— Faktorova analyza
- Cilem je popsat chovani mnoZziny cilovych proménnych pomoci mensiho poétu novych
proménnych, oznacovanych jako faktory

— DiskriminaCni analyza
- SlouZi k nalezeni pravidel resp. funkci, podle kterych Ize roztfidit objekty do jednotlivych
znamych tfid s vyuzitim hodnot vybranych proménnych (diskriminatory).




/ZDROJE

- HORAK, Jifi (2012): Prostorové analyzy dat. Ostrava: VSB -
Technicka univerzita  Ostrava. [ISBN  978-80-248-4368-1.
https://homel.vsb.cz/~hor10/Vyuka/PAD/PAD skripta2022.pdf

- Bill, V. (2018): Shlukovani na zakladé hustoty pro velka data .
https://core.ac.uk/download/161962896.pdf

— https://qgistbok-topics.ucgis.org/AM-02-009

— https://geodacenter.github.io/documentation.html

— https://cs.wikipedia.org/wiki/K-means



https://homel.vsb.cz/~hor10/Vyuka/PAD/PAD_skripta2022.pdf
https://core.ac.uk/download/161962896.pdf
https://gistbok-topics.ucgis.org/AM-02-009
https://geodacenter.github.io/documentation.html
https://cs.wikipedia.org/wiki/K-means




#1 Data prepoctena na plochu
znazornuje ...

Nepravy

' B kartogram _‘




#2 Bivariantni metody znazornuiji ...

l A Jednu charakteristiku B Ctyfi charakteristiky I

C Tii charakteristiky




#3 Kolik je optimalni pocet trid v
legendé (napr. u kartogramu)?

‘

D 7 az 100



#4 Dorlingova metoda nahrazuje
geografickeé arealy ...

Im -B trojuhelniky I




#5 Mezera mezi tridami v legende pro
kvantitativni data se oznacuje jako ...
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#6 Bipolarni stupnici znazornim ...

Miru

nezaméstnanosti
C Podil seniort v

populaci

B Hustotu zalidnéni I




#7 lzopletova mapa obsahuje urcite ...

B ctverce l
D

sestiuhelniky




Open source GIS
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£\OSGeo

PIOJect

OGC
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/ Desktop GIS (GUI) \

WWW
Lefleat,
geoDjango,
Openlayers

Mapové servery
Mapserver,
Geoserver

AT

/lll
&

Data Databaze N
OSM PostgreSQL, Utility
data.Brno POSt.GIS’ ogrzogr
Spatialite
Skriptovaci Knihovny
jazyky GDAL/OGR, PROJ.4

Python




‘ E UMN ‘ iai
. World Wind | SAGA MapServer
[ ry
GRASS
é T

_ QGIS

| A A [
» SR g GDAL/OGR P erdra ’- MapGuide O

0SSIM
—l JTS Topology Suite
: , ' ] (Geometry Engine)
CatMDEdit WKBA4) : -
Mm a
1\

GeoServer J« | GeoNetwork

gvsSIG

Java

JuMP

HomanPrH Kosmo H deeIUMP J

ISTS / | ptinden | s | T pr———

8 .
<) aha pe Iy SharpMap | MapBender

monoGIS | { Geotools.Net rj ‘ Openlv.lyors ’- MapBuilder

' Servidor/ ‘

Product
torlo WebMapping Source: http://www.osgeo.org/files/tyler/images/siglibre_foss_sig_relacion.html

Escritorio 1 Bibliotaca ]




GDAL a OGR

GDAL OGR
— Rastrova data — Vektorova data
— Asi 80 formatu — Asi 30 formatu
_ C/C++ — C/C++

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



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

ogr2ogr

— Prevody formatu

— Prostorové/atributové dotazy

— Nastaveni sourfadnicovych systému
— Reprojekce

ogr2ogr -s_srs "epsg:4326" -t_srs
krovakEsriModified <CR|[SR>.prj -f
"ESRI Shapefile" krovak.shp wgs84.shp



QGIS

— https://www.qgis.org/en/site/
— Drive (do verze 2.0) pojmenovan Quantum GIS
— Licence: GNU GPL
— Jazyk: C++, Qt, plug-iny lze vytvaret v Pythonu
— Vektor i rastr, geodatabaze
— Siroké analytické moznosti

— Integruje moduly z jinych GIS prostredi

— Rada plug-inu



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

QGIS
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SAGA

— https://saga-qgis.sourceforge.io/en/index.htmi
— System for Automated Geoscientific Analyses
— Licence: GNU GPL

— QOvladani pomoci GUI nebo prikazové radky
— programovan v C++, modularni usporadani

— 40 typu rastrovych formatu

— z vektoru umi ty zakladni

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



https://saga-gis.sourceforge.io/en/index.html

SAGA, 1T\ datal_lebarw s _phe_agalduwd ydet_tman cpryl =8l x
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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/

GRASS GIS

— https://grass.osgeo.org/ \/

— Geographic Resources Analysis Support System
— Vyvoj zahajen v roce 1982 pro ucely U.S. Army
— Licence: GNU GPL

— Vektorova i rastrova data

— Mnoho nastroju pro analyzu

— GUI i pfikazova radka

— Moduly pristupné i v QGISu



https://grass.osgeo.org/

¥ GRASS GIS Layer Manager

File Settings

=E

121 Manage colors »
H y | Query raster maps »
i = I Map bype conversions 4

Vector Imagery Volumes Datsbase Temporal

Develop raster map 3

=1 E3

Help

Display

Buffer rasters [r.buffer]

Concentric dircles [r.circle]
Closest points  [r.distance]

Mask [r.mask]

Raster map calculator  [r.mapealc]
Neighborhood analysis

Orverlay rasters

Solar radiance and shadows
Terrain analysis

Transform features

Hydrologic modeling
Groundwater modeling
Landscape structure modeling
Landscape patch analysis
Wildfire modeling

Change category values and labels »

Generate random cells 3

Generate surfaces r

Bilinear and bicubic from wector poinks  [v.surf bspling]

Reports and statistics ¥ ID% Fram raster points  [r.surf.idw]

IDW from raster points (alternate method for sparse points)  [r.surf.idwz]

Ruaster contours  [r.surf.contour]
Reqularized spling tension [v.surf.rst]

— Command console

w.sutf idw -- Surface interpalation from veckar poink data b

| Search madules

Coordinates =]l [F# Render

Ordinary or block kriging [v.krige]

Fill MULL cells  [rFillnulls]

® GRASS GIS 7.0.0svn Layer Manager
File Settngs Raster

Vector  Jmapery Yolumes Dotabase Temporal Help
JﬂleﬂﬂJ_J

rfw{
] L

WHERE condiions of SGL statement without ‘where' ke
Ws'MS

e |

playets| Commandconsole | Searchmoddes | Pythonshell |

-| |-570950.53; -1083923.36



OpenJUMP

— http://lwww.openjump.org/
— Pdvodné JUMP GIS od Vivid Solutions
— Jazyk: JAVA, primarné vektorova data (editace, ...)

— Plug-iny: generalizace, ...

— http://ojwiki.soldin.de/index.php?title=Plugins for OpenJUMP#Spatial Anal
ysis and Editing Pluglns

e B Vew Lo ook YWnaow bl



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

GeoDa

— Otevreny software - https://geodacenter.github.io/

— Dr. Luc Ansellin - https://spatial.uchicago.edu/software (i dalsi
nastroje)

— Explorativni analyza dat
— Prostorové statistiky a modelovani prostorovych vzoru



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

GeoKettle

ETL = Extract Transform Load
http://www.geokettle.orqg/

Prostorova verze nastroje Pentaho Data Integration (také znamy jako

Kettle)

S @ @ Spoon (GeoKettle) - wikiTtwitterSearch

Q

View Design

Steps ‘
+/ 23 Utility

+ 3 Flow

+/ 23 Scripting

+ 23 Lookup

+ [ Joins

+ [ Data Warehouse
+ 3 Validation

+ [53 Statistics

+ & Job

+ 3 Mapping

+ 3 Inline

+ [ Experimental

+ [ Deprecated

+ 3 Bulk loading

- |1 Geospatial

B GML File Input

) GML File Output

B KML File Input

4 KML File Output

B+ OGR File Input

4| OGR File Output

44 SRS Transformation
Set SRS

[B Shapefile File Input
£ shapefile File Output

+ [ History

7% wikiTtwitterSearch 33 ™.

BeE BE » BR¥P Besa B (100 g
(i)
ML HTTP| dlient Get data from XMLUnique rows (HashSet) Select Yalues 4
Y
Fitter rows

Twitter with no latlong location will be
searched with the GeoNames web service



http://www.geokettle.org/
http://kettle.pentaho.com/

CrimeStat

— ,balik pro prostorovou statistiku, ktery muze analyzovat rozmisténi trestnych
¢ind“ (Levine, 2013).

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

— Neumoziuje pfimo vytvareni map, vizualizace dat a vysledkud vypoctu

— Meazi hlavni funkce (v.4.0):
— prostorova deskripce (spatial description)

5] CrimesStat Iv — O e
-_ analyzy konce ntraCi (hot Spot an aIySiS) y Spatial Modeling Il | Crime Travel Demand | Options
, . . . Data Setup | Spatial Description | Hot Spot Analysis | Spatial Modeling |
_ prOStO rove modelovan I (Spatl a-I mOdeIIng)’ Primary File | Secondary F\Iel Reference F\\el Measurerment Paramelersl
— Interpolace,
- Crlme Travel Demand MOdeIIng B *;\I’;;LE;H File Column Missin g values
analyza potencialnich sériovych zlocincu 2 EXmpLabABE Fesi
Y EMempilabhBE_Resi
Z (Intensity) E'\lemZ\Lab4\BE7Resw
Weight [ErempiLabaBE_Resi
Time IE:\lemp\Labél\BE_Resw
Directional EjMempilab#BE_Resi
Distance EMempiLab$HBE_Resi

—Type of coordinate system

(" Langtitude. Iatitude (spherical)
@ Projected (Euclidean)
(" Directions (angles)

https://en.wikipedia.org/wiki/CrimeStat
https://nij.ojp.gov/topics/articles/crimestat-spatial-statistics-program-analysis-crime-incident-locations



https://nij.ojp.gov/topics/articles/crimestat-spatial-statistics-program-analysis-crime-incident-locations
https://nij.ojp.gov/topics/articles/crimestat-spatial-statistics-program-analysis-crime-incident-locations

A nejen GIS!

— Vektorova grafika — Inkscape
— https://inkscape.org/

— Rastrova grafika — GIMP
— https://www.gimp.orqg/

— Sazba a predtiskova priprava — Scribus
— https://www.scribus.net/
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https://inkscape.org/
https://www.gimp.org/
https://www.scribus.net/
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Tematicka kartografie

— Grafické proménné a dalsi teorie — viz Kartografie a TTM
— Charakter dat
— Kvalitativni data

— Kvantitativni data

— Nyni: vybrané metody — s durazem na ty méné obvyklé
(pravdépodobné), a moznosti jejich praktického pouziti




Co si ukazeme?

— Anamorfozy

— 3D kartogramy a kartodiagramy
— Bivariantni barevné skaly

— Hexagony a jiné pravidelné tvary
— TecCkova mapa

— Flow maps



Anamorfoza

— Slovo anamorféza pochazi z feckého anamorphosis,
COZ znamena pretvoreni — v pripadé map jde vetSinou o
castecné pretvoreni polohopisu

— Anglicky termin: cartogram

— ,Anamorféza mapy je premeéna geometricke kostry
mapy i jejiho obsahu podle urcCitych pravidel tak, aby
bylo umoznéno vyraznéjsi vyjadreni tematického
obsahu.” (Vozenilek, 2001)

— Cartogram Central —
http://www.ncgia.ucsh.edu/projects/Cartogram Central/index.ht
ml



http://www.ncgia.ucsb.edu/projects/Cartogram_Central/index.html
http://www.ncgia.ucsb.edu/projects/Cartogram_Central/index.html

Anamorfoza

Umyslina Nelumyslna

Kartograficka
anamorfoza
Radialni Neradialni

Matematicka

Geograficka

VSesmeérna

ol

RUznosmérna Transformace velikosti ploch

Zachovavayjici obvod

Konformni

Nezachovavajici obvod Nekonformni |




Souvisla anamorfoza

@ = Py ® )

Fullextest  Addlayer  Croatocariogam  ExportioSVG  Exportto Shape C-\.'" g 3\. % si
§ 3 Origimad layers.

Lot Fullextent ~ Add layer ~ Create cartogram  Exportto SVG  Export to Shape
¢ CJCartogram 1 ® O @ Size..

B ¥/Logen

\ v Original layers
¥ Detors s =
] inpat

v [ Cartogram 1
=] Lege
=] Defc
0 @ ocs

Cartogram
Size Error

186712.0

Cartogram creation wizard . . . . . .

Cart ion successfully

(CARTOGRAM COMPUTATION REPORT

(CARTOGRAM PARAMETERS:

(Cartogram layer: DC5_EMPLOI_COMMUNE
Cartogram attribute: EMPLOI_TOT
Attribute type: Population value
Transformation quality: 50 of 100
\Cartogram grid size: 600 x 588

Diffusion grid size: 256

Diffusion iterations: 3

ICARTOGRAM LAYER & ATTRIBUTE STATISTICS
Number of features: 8

\Attribute mean value: 31056.25

Attribute minimum value: 1875.0

Volné dostupny software ScapeToad: S
http://scapetoad.choros.place/ —

V jazyce Java ®



http://scapetoad.choros.place/

Souvisla anamorfoza

1
| (2 Compute cartogram X |
|
] 4
Parametry  Zaznam Compute cartogram
Input layer - Compute cartogram
\ - Ll

Pouze vybrané prvky

Field
\ A
max. number of iterations

110 2]

86.8/km? 4’5‘"‘;

max. average error (%)
110,000000 B

Qutput layer

‘[V\,'tvoﬁ't dotasnou vrstvu] ‘ |:v‘

/' Oteviit vystupni soubor po dob&hnuti algoritmu

‘ 58.8/km?

‘ 75.4/km?
58.8/km?

Plug-in do QGISu:
https://plugins.qqis.org/plugins/cartogram/

https://christophfink.com/blog/cartogram-



https://christophfink.com/blog/cartogram-plugin-for-qgis3/
https://plugins.qgis.org/plugins/cartogram/

Nesouvisla anamorfoza

Demers cartogram

— Danny Dorling z University of Leeds

— Jedna se prevazne o nespojite mapy, které
nezachovavaji tvar ani vazby zobrazovanych uzemi

— Existuje nékolik typu, které se liSi ve tvaru
zobrazovanych uzemi a v principech umistovani
symbolu
— Dorlingtiv — kruhy
— Demersuv - Ctverce

Source: The Globe and Mail

GeoDa: :.
https://spatial.uchicago.edu/software



https://spatial.uchicago.edu/software

Anamorfoza — nesouvisla

2019 Populat

Non-Contigous Ca—l

Af'nnl transformace

Parametry ‘ Zéznam
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Posunuti (hodnoty m)

Skélovaci faktor (osa x)

Skalovaci faktor (osa y)

Skélovaci faktor (osa z)

Skalovaci faktor (hodnoty m)

Rotace kolem osy z (ve stupnich proti sméru hodinovych rucicek)

Transformovany

|[Vytvor“'|'t docasnou vrstvu]

v/ Oteviit vystupni soubor po dob&hnuti algoritmu



Anamorfoza na zaklade vzdalenosti

DistanceCartogram QGIS Plugin Documentation

Introduction

DistanceCartogram aims to create what is often defined as a distance cartogram.

This is done by showing (on background(s) layer(s), such as the territorial divisions of the study zone) the local
deformations (calculated using Waldo Tobler’s bidimensional regression) to fit image points to source points.

The relation between the source points and the image points must depend on the studied theme: positions in
access time or estimated positions in spatial cognition for example.

DistanceCartogram QGIS plugin allows to create distance cartograms in two ways:

« by providing a layer of points and a time matrix between them (used to create the image points layer)
« by providing 2 layers of related points : the source points and the image points.

Notes:

« This is a Darcy port regarding to the bidimensional regression and the backgrounds layers deformation. All
credits for the contribution of the method goes to Colette Cauvin and for the reference implementation goes
to Gilles Vuidel.

« The way the points are moved from the time matrix is quite simple and is explained below. Other methods
exists and could be implemented (both in this plugin or by the user while preparing its dataset).

Plug-in do QGISu:
https://plugins.qqis.org/p
lugins/dist cartogram/



https://plugins.qgis.org/plugins/dist_cartogram/
https://plugins.qgis.org/plugins/dist_cartogram/

Anamorfoza — webové nastroje

— https://go-cart.io/ - spojita (nafukovani), staty sveta
— https://pitchinteractiveinc.github.io/tilegrams/ - realné tvary

nahrazeny mnozinami hexagonu, nékolik statu svéta



https://go-cart.io/
https://pitchinteractiveinc.github.io/tilegrams/

Hexagony

— ArcGIS Pro:
— Data Managent Tools — Generate Tessellation
— https://www.esri.com/about/newsroom/insider/thematic-mapping-with-
hexagons/
— QGIS:

— Plug-in MMQGIS - postup: https://www.gislounge.com/using-ggis-
create-hexbin-map-qgisp-registrations/

Hexagon Transverse Hexagon

— g .
hy
£ ) = e
b y
S ey | )
Qe e -

Square Diamand



https://www.esri.com/about/newsroom/insider/thematic-mapping-with-hexagons/
https://www.esri.com/about/newsroom/insider/thematic-mapping-with-hexagons/
https://www.gislounge.com/using-qgis-create-hexbin-map-gisp-registrations/
https://www.gislounge.com/using-qgis-create-hexbin-map-gisp-registrations/

Objemovy kartogram

— 3D varianta kartogramu se oznaCuje jako objemovy kartogram (Vozenilek,
2001, s. 76), v anglicko-jazyCné literatufe je oznaCovan jako prism map
(Slocum et al., 2005, s. 59).

— Kvantita je prezentovana vyvySenim (extrudovanim) zakladny daného
arealu.

Manhattan Housing Units

Podil dlouhodobé
evidovanych uchazeéu Poget uchaze&d
B 0-28% o zaméstnani
. . [ 25-50% 50
——— ulice, silnice I 50- 75% [ﬂ
. + domy Bl 75-100% 0
By Census Tract (Source: American Community Survey)

Podil uchazec€l evidovanych déle nez 6 mésicu k celkovému poctu
uchazecu v Novem Ji¢iné (Horak et al., 2003)



http://gisak.vsb.cz/GIS_Ostrava/GIS_Ova_2003/Sbornik/Referaty/horak3.htm

Objemovy kartogram
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Objemovy kartogram — ArcGIS Pro

New Project

= @ [La

Map Catalog Global Scene Local Scene
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Objemovy kartogram — QGIS
7, e

New post: How to make 3D choropleth or prism maps in #QGIS with
#Qgis2threejs bit.ly/QGISPrism @

8:34 odp. - 25. 9. 2017 z Edinburgh, Scotland

10 Retweetli 2 Citace 24 Lajki

https://twitter.com/hashtag/Qgis?2threejs?src=hashtaqg cli



https://twitter.com/hashtag/Qgis2threejs?src=hashtag_click

3D kartodiagramy

— Znazornéni absolutnich hodnot

— U 3D kartodiagramu je hodnota zobrazovaného jevu vyjadfena
nejCasteji pomoci velikosti (pf. jsou diagramy krychlové nebo
kulové) nebo vysky (napf. jako 3D sloupcovy diagram).

— Velikost:

— Jednoparametrové: nejCasteji maji podobu jednoduchych téles
(krychle, koule, jehlan, kuzZel). Nevyhodu tohoto zpusobu znazornéni
zminuje Kanok (1999, s. 118) — rozdily v objemova velikosti jsou
obecné vnimany obtizneji nez velikost plosna.

— Viceparametrové: kdyz zména objemu téles zavisi na zméenach
jednotlivych parametrt nezavisle na sobé.




Legenda pro 3D mapy

— 3D mapové pole (a data v ném) versus 3D legenda?
— Jiné reseni?

[exceedings per km2]

0 10 20 40 80 180

o o o  0je o o @
1950 1970 1980 1990




Bivariantni kartogram — ArcGIS Pro

=== o v v 3 mobily_brno_test [,0 Command Search (Alt+Q) J Not signedin '~ & Q ? = X
Project Map Insert Analysis View Edit Imagery Share Feature Layer Labeling Data
Cut ‘é’ @ ml 7@, EEF < & Add Graphics Layer rﬁ I_—W I_—Q E=2 Attributes % $ = ﬁh Pause ﬁ\ﬁ Lock @, F Sync
€ 4 NE KA [l DE k % @ b d CEI 8 @ L‘l’
opy AR N Clear . ) ﬁ}( View Unplaced Remove
Paste Explore Bookmarks  Go Basemap Add Select Select By Select By Measure Locate Infographics Coordinate Convert | Download
P Copy Path v & v To XY v Datav v Attributes Location ' Zoom To ~ v N Conversion | (2 More v - Map~
Clipboard Navigate 57 Layer Selection 5] Inquiry Labeling ] Offline ] ~
Contents R A vap x ¥ Symbology - ZSJ_P v X
Search L v @ JLiL Pe _
T | ) PBET & =
=08/ RO, -
Ochoz u Br
drojovice 38 |B' iate Col 'l
Drawing Order Z| ivariate Colors
Bilovice nad
4[E] Map $ Svitavou
azsie | Normalization 1 [SHAPE Area -|
386
SHAPE Leng / SHAPE Area Field 2 |FID_1 . |
B FID_1/ SHAPE_Area
. Normalization 2 |SHAPE7Area M |
3 \
9,
. Method |Geometric Interval M |
Mokré
%, Grid Size [4x4 -
o I
5 Color scheme {‘:’}
&
Q'\\Q 1/<4
a1 z51P \j’\ [ femplate -
World Topographic Map Field 1 Histogram = Field 2 Histogram ~ Legend
World Hillshade Hm T -
4 standalone Tables
~ Fields
EE | BRNO_POBYT 2021-09-20.csv
Troubsko
¥ Orientation
sanstelice —
D |Low values/High values - |
~ Labels
Kobylnice O A
\ [:% Label corners (@) Label sides
il
< | Hiah v

16,7223575°E 49,1819744°N v | & Selected Features: 0 | Il | &

1127859 || B B 2L




Bivariantni kartogram

Nastroje zpracovani ®
% a0 = RN

| Q Hiedat...

Q Mastroje vrstev

(@ Obecny vektor

(2 Raster creation

(@ Rastrové analyza

(2 Rastrovéd analyza terénu

(@ Rastrové nastroje

(@ Sit’ (mesh)

(@ Sitova analyza

Plug-iny do QGISu:

Q Vektorova analyza

(@ Vektorova geometrie

Q Vektorova tabulka

(@ Vektorové dlazdice

(2 Vektorovy prekryv

@ Vektorovy vybéru

Q Vytvofeni vektoru

1 Bivariate Polygon Renderer

https://ukdataservice.ac.uk/app/uploads/qaqi
sbivariate.pdf

i ¥ ¥ ¥ ¥ v v v v v v v v v wvvw

Create Bivariate Categories
o Cartogram
1] Cartography tools

https://bnhr.xyz/2019/09/15/bivariate- e

& GRASS

choropleths-in-ggis.html » # qgiszweb

» & SAGA
4 @ Standard Distance
4 @Visualist

Do néstrojbi zpracovani miZete piidat vice algoritmfi,

https://plugins.qgis.org/plugins/BivariateRe S -
n d e re r/ Top layer |7V| Reverse colors

Bottom layer | v | Reverse colors
Square width | 20 - | Rotate to switch

Xand Y axis

Nésobit -

‘ Generate legend |



https://plugins.qgis.org/plugins/BivariateRenderer/
https://plugins.qgis.org/plugins/BivariateRenderer/
https://bnhr.xyz/2019/09/15/bivariate-choropleths-in-qgis.html
https://bnhr.xyz/2019/09/15/bivariate-choropleths-in-qgis.html
https://ukdataservice.ac.uk/app/uploads/qgisbivariate.pdf
https://ukdataservice.ac.uk/app/uploads/qgisbivariate.pdf

TeCckova mapa
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Flow maps

« Liniové kartodiagramy, dalsi oznacCeni: liniovy, stuhovy, pasovy,
prouzkovy kartodiagram nebo pendlogram

* Anglicky: flowline/flow maps, ribbon lines, diagram linear symbols

« Velikost a dynamika se znazornuji pomoci Sirky liniového pasu a
zmen Sirky

« Kvalita a struktura pomoci barvy nebo rastru

« Pro udani smeru se pouzivaji Sipky

« Deéleni podle presnosti umisteni linii na:

» topograficky (a),
« schematicky umisténé (b)

10




Data a grafické promeéenné

Flow line geometry and arrangement
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Flow maps - doporuceni

pocCet prekryti/kfizeni by mél byt minimalizovan

« je tfeba se vyvarovat ostrych ohybu a pfili§ asymetrickych proudéni

» je tfeba se vyvarovat ostrych pruseciku

* linie nesmi prochazet pod nepropojenymi uzly

 linie by mély byt radialné usporadany kolem uzlt

* mnozstvi je nejlepsSi reprezentovat promennou Sirkou linie

« smér je vhodné vyznacit Sipkami

» Sipky by meély odpovidat Sifce linie, avSak Sipky pro tenké linie by mély byt
zvetsSeny

« je tfeba se vyvarovat prekryvani mezi hroty Sipek a liniemi

kfizeni hel nespojené umisténi
a prekryvy uzly krivek

Ey e A
E— < S R~~~ )



Parameters Log

Input CRS for coordinates within the vector fields

EPSG:4326 - WGS 84 v | &

Output layer CRS

EPSG:4326 - WGS 84 v | |G
Line type
Simple Line e

Use the point geometry for the line starting point [optional]
Starting X Field (lon) [optional]

S
Starting ¥ Field (lat) [optional]

h
Use the point geometry for the line ending point [optional]
Ending X Field (lon) [optional]

R

Ending ¥ Field (lat) [optional]

|:| Break lines at -180, 180 boundary for better rendering [optional]

- a x
« ¥
: : . =l

Show starting point [optional] ol i e &x
? «Elﬂ-.m:c: a v layer —

Show ending point [optional] ; B & &
e 'E;PMM imple!
%4

Output line layer
Symbal layer type Simpie ire

Color I -
Suckewidtn pze00 @ 5] ey V] €5
Offset [o000000 3] [mikmeter =)

https://anitagraser.com/2019/
05/04/flow-maps-in-ggis-no-
plugins-needed/
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onste  |[Ruset ‘e
Browser & x Cepstle M Fat v €

[ Use austom dash patten.

e Mimem | €

o

Coordrate | 6320, 5369465 | W Scale 11966525 | @@ Magnéer[100%


https://anitagraser.com/2019/05/04/flow-maps-in-qgis-no-plugins-needed/
https://anitagraser.com/2019/05/04/flow-maps-in-qgis-no-plugins-needed/
https://anitagraser.com/2019/05/04/flow-maps-in-qgis-no-plugins-needed/

QGIS — extenze Visualist

@UAUS’ )

A plugin for Crime Analysts

https://ipsac?2.unil.ch/main/

A new polygon layer with a count field.

Visualist: a spatial analysis plugin for
crime analysts

Aims
Plugin functionalities
Installing and using the plugin

Proportional Symbols Map

Grid Map

The edge map reprents the edges between start and end points.

Choropleth Map

Edee Map This script is based upon the work of:

Flow Map

Graduated Lines Map « Anita Graser : http:/planet.qgis.org/planet/tag/flows/

Graduated Segmented Lines Map « Alexander Bruy : PointsToPaths.py script available in QGis

Nearest Neighbours Clusters Map

The operation is quite simple. The program creates a layer of lines from points grouped by a shared
Spatial Autocorrelation Map value (i.e. an id of the link). All edges sharing the same starting and ending points are grouped. A

K-Nearest Neighbours analysis point layer is also created to represent the number of events starting (orange) and ending (blue) at

each node.

Acknowledgements


https://ipsac2.unil.ch/main/

Zdroje

- Miklin, J., Dusek, R., Krti¢ka, L., Kalab, O. (2018). Tvorba map. Ostrava:
Ostravska univerzita. ISBN 978-80-7599-017-4, 302 stran.
https://tvorbamap.osu.cz/ke-stazeni/

— https://qgistbok-topics.ucqis.org/CV-04-031

— http://old.qis.zcu.cz/studium/tka/Slides/kartodiagramy.pdf

— Adalsi odkazy zdroje na jednotlivych slidech


https://tvorbamap.osu.cz/ke-stazeni/
http://old.gis.zcu.cz/studium/tka/Slides/kartodiagramy.pdf
http://old.gis.zcu.cz/studium/tka/Slides/kartodiagramy.pdf
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