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Georeferencovani, vizualizace
rastru

Aplikovana geoinformatika

Laboratof geoinformatiky a kartografie



Geometricka transformace,

georeferencovani

« spravné umisténi prostorovych objektu do
pozadovaného souradnicoveho systému

« jedna se de facto o transformaci z jednoho systemu
souradnic (napr. souradnice obrazku) do druhého
(geodeticky souradnicovy system)

« skenovane mapy, materialy DPZ, rastrova data
* nespravne umistene vektory

* nejCastejSi zpusob geom. transformace:
— polynomicka transformace
— ortorektifikace
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Georeferencovani

* \Vyber rastru a odpovidajici databaze (souboru), ke ktere
bude georeferencovani provadeno

* Pouziti numerickych transformaci — nevyzaduje znalost
zobrazovacich rovnic puvodniho a nového
souradnicového systemu

« ZaloZeno na poznani presné polohy vybranych bodu
(i v minulosti pri klasickem rucnim prekreslovani map)

* V GIS praxi:
- Linearni konformni transformace (Helmertova)
Jjednoduché posunuti souradnicovych os a
Jejich pocatku
- Polynomicka transformace ﬁ
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Linearni konformni transformace

a — posun na ose X
b - posun naoseY
B — uhel rotace

m.cos B = ((x2- x1)(y2'-y1')- (y2- y1)(x2'- x17))
((x2°- x17)(x2°- x17) + (y2'- y1°')(y2'- y17))

msinB= ((x2-x1) (x2°- x1°) + (y2- y1) (y2"- y1))
(X2°- x17)(x2°- x17) + (y2'- y1°)(y2'- y1"))

X, y — puvodni soufradnice — "

X', Y - nove souradnice

y=(-m*x*sinB+m*y*cosf+b)
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Polynomicka transformace

= Nejjednodussim pripadem je tzv. afinni transformace;
tj. polynomicka transformace prvniho radu

m Zobrazovaci rovnice:

X=a*x+b y+c
y=d*x+e”y+f

= Jednotlivé souradnice se transformuji nezavisle (na
rozdil od linearni konformni transformace)

= Korekce kazdeé souradnicové osy nezavisle —

vyhoda predevsim kdyz zména meritka neni ve vSech
smérech stejna (deformace nahodnym zpusobem)
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Polynomicka transformace




Polynomicka transformace: - postup

. sbér vlicovacich

bodu (pocet
podle stupneé
polynomu)

. vypocCet
transformacnich
rovnic na zakladé
vlicovacich bodu

. hodnoceni chyb

. transformace

obrazu do novych
souradnic

. prevzorkovani
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Polynomicka transformace 1. Stupné

(afinni)

, ,k AR e s meters, e, e
: ; AY A,
display units: pixels E I E
a ¥ columns
S y -

! 2 -

v
Pri affinni transformaci se jedna Image space L >
ve skuteCnosti o posun, otoceni Coordinate space
a zmeénu velikosti. ¥ is column count in image space.

¥ is row count in image space,
¥ is horizontal value in coordinate space.

Tyto 3 neznameé se vypoétou na zakladé Y '= vertical value in coordinate space.
A is width of cell in map units.

soufradnic vlicovacich bodu (body, které & is a rotation term.

. . rr ; . Cis the x' val f th ter of -right cell.
Ize identifikovat na transformovanych i ©'s a mratian term, o o UpperTigtce
> E is negative of haight of cell in map units.
referencCnich dateCh) Fis tf?gv' value of ?he center of upEer‘-right cell.
P¥i zadani vice nez 3 vlicovacich bodi se ArcGIS Help

3 nezname aproximuji, zavadi se tzv. RMS chyba.

@
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RMS - stredni kvadraticka Chyba

* root mean square error
* hodnota popisuje, jak je

transformace konzistentni mezi _ 2 2
jednotlivymi vlicovacimi body RMS = \/ (x - xor) + (y -y or)

« dava informaci o vzajemné
presnosti umisteni vlicovacich

bodu (pokud vSechny body X,y — souradnice vlicovaciho
umistim stejné $patné, bude bodu vypoctena
RMS nizka) na zakladé

vt transformacnich rovnic
« RMS se pocita:

— pro kazdy bod zvilast (bod s
vysokou hodnotou Ize smazat)

« odchylky jednotlivych bodu od
vypoctenych rovnic

— pro vsSechny body dohromady —
celkova chyba

* druha odmocnina celkové sumy

chyb ﬁ
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Prevzorkovani

 pri transformaci z jedné soustavy do druhé se vytvari
novy obraz, novy soubor dat.

e prima vs. neprima obrazova transformace

* soustavy souradnicovych systému nejsou vetsinou
shodné orientovany, je nutné stanovit zpusob, jak
stanovit hodnoty novych bunéek

— nejblizsi soused
— bilinearni interpolace
— kubicka konvoluce

* prevzorkovani se nepouziva jen pri geometricke
transformaci
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Prevzorkovani
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nejblizSi soused bilinearni interpolace kubicka konvoluce

* Vyber vhodne metody ArcGIS 9.2 Help
prevzorkovani zavisi na
povaze vstupnich dat! %
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Postup v aplikaci ArcMap

« nastrojova lista Georeferencing

« sbér vlicovacich bodu + auto adjust (pfi vkladani bodu
se obraz automaticky prizpusobuje novym souradnicim —
lze vypnout)

« kontrola RMS chyb

« nabidka Rectify (polynomicka transformace), volba
velikosti vysledné bunky a zpusob prevzorkovani

* |ze pouzit i funkci Update georeferencing — obraz se
netransformuje, ale ulozi se jeho pozice (world file - tfw,
jgw apod. — viz. minula prednaska, nekdy nespolehlive)
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Postup v aplikaci ArcMap

B Untitled - ArchMap - Arcinfo = & | B
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Pozadavky na referenéni data’ 2

 vyhovujici méritko vzhledem k referencovanym datum

iInformace o vzniku referencnich dat

* jednoznacne dany souradnicovy systém

mohou byt rastrova i vektorova (lepsi je kombinace kvuli
optické kontrole)

 |ze pouzit i souradnice napf. z GPS
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Transformace vektoru

* Podobny princip jako u rastru, nedochazi k
prevzorkovani (nejsme omezeni pravidelnou mrizkou —
nove hodnoty nejsou nijak omezeny)

* V ArcMapu nastroj Spatial Adjustment
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Moznosti vizualizace rastru v ArcMap

« Stretched
» Classified
« Colormap
* Unique Values

« RGB Composite

* ne vzdy jsou vSechny moznosti — zalezi na konkrétnim
formatu dat
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Ukazky z minulych cviceni
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RGB Composite

* nejCastéjSi zpusob vizualizace obrazovych formatu

Ize vypinat a menit poradi barev

(ne) Ize upravovat histogram — jednotlivé barevné kanaly

« pokud to neni nezbytne, nic se zde neupravuje

Aplikovana geoinformatika




RGB Composite

= Layers
=

F.GE

MFr=d: Band_1
M Green: Band_2
M ElLe: Band_3 Layer Properties
[+ [ Ivancice_Rosice.pix

# [0 dmr3arcsec_s42_cr.img EEFIE:TEﬂI Snurcal E:-:tentl Display Symbology |Jnin3'& Helatesl

Shois
|Stretched | Draw raster as an RGB composite Irnport. ..
F
Chanrel | Band | —
Red Band_1 B
Green Band_Z |E|
Blue Band 3 B
I~ Display Background value:(R, 6,8) | 0 | 0 | 0 as -
Diépla‘;x MoCaka as |- e
— Stretch
Type: INnne ;I HIstagranis. . |
I Invert
Statistics : 4|Frnm Each Raster Dataset ll
Uses the statistics From the entire raster dataset,
|

oK Eloin | o
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RGB Composite

= £ Layers
=

R.GE

Ml FRed:  MOME
[ Green: Band_2
Ml Elue: EBand_3 Layer Properties

(1 Ivancice_Rosice.pix

(] dmr3arcsec_s42_cr.img Generall Snurcel EHtentI Diizplay 5_'r'l'l'l|:"3'|'3'_EL'uJ |.'J|:|ins-& Helatesl

Show:

|Stretched | Draw raster as an RGB composite Imnpark. . |
Chanrel | Band | —
[ Red Band_1 =
Green Band_2 |E|
Blue Band_3 [=]

I Display Background Yalue:(R, G, B) I i I i I 0 as |T|

Display NoData as |.| 1

Type: INl:nne ;I HISLOgrams. |

—Skretch

|_ Inverk

S_I:atis!:ii:s ; 4|Fr|:|m Each Raster Dataset j

Uses the skatistics from the entire raster dataset,

=l

oK. :Storno | Fauzit
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Stretched

« VSechny formaty — plynuly prfechod od min. po max.
hodnoty dle konkrétni barevné skaly

» Absence intervalu

* Pro GRID

* Pro jednotlivou slozku RGB
» Uprava histogramu

* Problem v legende (nelze podle barvy urCit konkretni
hodnotu)

« Maly vyber prednastavenych barevnych skal — nutnost
uprav

Aplikovana geoinformatika
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Stretched

EE=:; Layers :
(1 2434.jpg
[] Ivancice_Rasice.pix
=

dmr3arcsec_s42_cr.img
Yalue
High : 1594

I R O

Low : O

Layer Properties

o

Eenerall Su:uurn:el E:-:tentl Display  Symbology |Fie||:|3 | Joing & Helatesl

Show:

Unique Yalues
Zlassified
Stretched
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Draw raster stretching values along a color ramp

Import, .,

Color Yalue Label
1594 | High : 1594
0
coorRon: |
[ Display B3

™ Use hillshjﬁ

—Stretch

Tvpe: ;I

IStandard Deviations

Histograms. .. |

|_ Inwerk




Uprava barevné skaly

« kazda skala ma krome své grafické podoby (graphic
view) i slovni popis

* nabidkou Properties Ize menit podobu skaly
— pridavat / rusit barvy a prechody
— menit jas, sytost
— nahodna Skala
— odstupnovana sSkala

« pokud chceme vlastni nastaveni uchovat, musime dat
Save to Style (jinak je jen doCasna)
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Layer Properties

Generall Suurn:el E:-:tentl Display  Symbalogy |Field3 I Joing & Helate&l
Shiow;

| Draw raster stretching values along a color ramp

Unigque Yalues

lassified
Stretched
Zolor Yalue Label
1594 | High : 1594
0 ILu:uw 1o
Color Ramp: Pirk to Yelowsresn Diverging, Bright

[ Display Background Value:

[ Use hillshade effect 7 I 1

B

C Chumbk=k

Display Molata as

Graphic

s Properti

Save to skyle, .,

0

Edit Color Ramp EHE3 Ij

General |
Color Ramps | ddd
Algorithmic Colar Ramp
Algorithimic: Color B amp Bemove
..ﬁ.lgnrithmic Color Ramp
_.ﬂ.lgnrithmic Colar Rarmp Properties. ..

_ &lgarithmic Color B amp

L
b4

Ok, Storno

i

Aplikovana geoinformatika

Edit Color Ramp

General |

Color Bamps |

Algonthmic Colar Ramp
- Algarithrnic: Calar Bamp

po ukoncCeni uprav

&dd

Remove

Froperties. ..

L
hd

k.

Starno




Random Color Ramp
Multi-part Color Ramp
Preset Calor Ramp
Algarithrnic Color Ramp

Edit Color Ramp EE3 |
General |
— Colors — &lgonthm
" Calar 1: -|~r @ HSY
i~ CIE Lab
& Colar 24 -
Elack j Eright
white J Bright
Prewvigw:

ak. Stormno

Fouzit

Aplikovana geoinformatika

Edit Color Ramp
General |
— FRanges:
b iiinnin W alue: 0 Start Hue: [y
bl aivirnumn W aluie; 100 EndHue:  [350

A

11

hirirmur S aturation:

b awiumun 5 aturation: {100

Fezeat

i

Presiew:

Use the same colors every time color ramp is used. [

ak.

Starno

Fouzit

Edit Color Ramp

Feneral |

Prewview:

ak. Starno

Fouzit




Aplikovana geoinformatika




Classified

e rozdéleni do intervall
— volba poctu intervalu
— volba hranic intervalu

« stejna prace s barevnymi Skalami jako u minulého
pripadu, vysledek bude ale stupnovity, ne plynuly
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I

S

i Layer Properties E E
Generall Snurn:el E:-:tentl Dizplay  Symbology | Fieldz I Joing & Flelatesl
Shaia:
||_||_|iauE Values Draw raster grouping yalues into classes Import... |
% |stretched —Fields Classification
E value: Yalue j Matural Breaks (Jenks)
Mormalization: “Mone = j Classes: IQ "I Classify, ..
Colorforp: | I | |
5':.-'I'|" 1 In___ I 1 I:'EI I :I
=l Flip Colors
R 1,0000001 - 425
——  Ramp Colars
[ 5,0000001 - 522
I,-“ || Properties far selected Colors, .. 2,0000001 - 627
f Properties For all Colars, .. 7,0000001 - 763
T es - 963 763,0000001 - 963
f N 963 - 1 594 963,0000001 - 1 594 i
-
[T show class breaks using cell values Display MoData as |=
™ Use hillshade effect Z I 1
Storno |

N\D =<

o
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Unique values

* pro ,jednokanalové” rastry, pro GRID

* moznost definovat barvu pro konkretni hodnotu bunky
— v nabidce jsou pouze existujici hodnoty bunek

* |ze pouzit prednastavena barevna schéemata
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Unique values

Layer Properties
Leneral I Source I E utent I Display  Symbology | Fields I Joinz & Relates I
Shicow:
Unique Yalues Draw raster assigning a color to each value Impork. .. |
Classified
Stretched —Value Figld Color Scheme
I'u'alue j
Symbol | =MALLE = Label iZounk -
|:|- <all ather values = <all ather values:= i
<Heading > ¥Yalue
a 0 1200097
a4 a4 3
3o 3o 2
ar ar i
39 39 o
40 40 g
~ 41 41 1 hd
‘ . add all Values Add Yalues. .. Hemove Default Colors
Display MoDat -
“iihd isplay NoData as
Ok I Sharno Fougit
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Color map

E? ArcGIS Desktop Help

& 2

Zpét Wpred

AT

Cromic Pizmo

« defacto Look Up Table (LUT) pro konkrétni pasmo

IS [=] E3

Tizk

Online Help

Obssh Esistfik | Oblibené polozky | Search |

Zadejte hledang klitove slovo:

Iu:-:ulu:urmaps, definition of

colormap :I
rasters

Colormap renderer
dezcription of

colormap schema
Copying

colormaps
adding to razter datasetsz

assu:u:iatini with raster datasets

deleting from razter datasets
dezcribing
dizplaving zingle band raster datasetzs as
handling
illuztration of
removing
representing categories with
uze of
werifying
colorz
[zee alzo color models]
[zee alzo color ramps)

MreePracs bk

=
Zobrazit |

4]

=

Raster dataset colormaps

related topics

& colormap is a set of values that are associated with colors,
Colormaps are used to display a single band raster consistently with
the same colors, Each pizel value is associated with a color, defined as
a set of red, green, and blue (RGB) values, Since each value has a
distinct color associated with it, it will always display the same way
each time youw open it up in a program that can read a raster with a
colormap, Colormaps are capable of handling up to 3-bit data (256
colars),

Display colormap

Colormap
| red_green blue| -
255 | 255 0
64 | 0 | 128
256 | 32 32
0 | 255 0
Q 0 | 255

By default, a raster dataset with a colormap will always be displayed
using the associated colormap, If you want to change the raster
dataset's appearance, use the Uﬂique Renderer {accessible on the

| ol
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