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Grafiskas informacijas pieraksts

* Rastrkartes (rastratteli)
e Vektorkartes (vektoratteli)

» Karte ir telpa un laika piesaistits attéls
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Geometriskas pamatvienibas

e Rastrattélam e Vektorattelam
— pikselis (Stna) — punkts
pixel — lInija

— daudzsttris
— vokselis (3D Siina)

voxel

— telpiska figura
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Rastra un vektoru salidzinajums
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Rastra un vektoru salidzinajums
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Rastra un vektoru salidzinajums
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Vektora kartes (attéla) uzbuve

=
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Vektora kartes (attéla) uzbuve
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Vektora kartes (attela) uzbuve
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Rastru sunu iespejama dazadiba

e Y
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Punktus var savienot ar:

e Taisnes nogriezniem e Liektam linijam
y .
|
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Vektorkarsu piesaiste koordinatam

e Katrs punkts tiek ierakstits ka koordinasu paris
(2D kartém), vai art ar trim koordinatam (3D)
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Rastrkarsu piesaiste koordinatam

e Uzdodot pretejo sturu koordinatas

e Uzdot stiira koordinatas un sunas izmerus un
ziemelu virzienu

e Uzdodot noteiktu stinu koordinatas

=Y

eSS ese.
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Telpiskas datu bazes elementi

Karlis Kalviskis, LU Biologijas fakultate
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Punktveida objekti
(0 dimensijas)
e punkts (point) .

e virsotne, mezglpunkts (node) j
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Paligpunkti

e Uzrakstu atrasanas vieta. e L
@

C
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Linijveida objekti
(1 dimensija)

* Nogrieznis (line segment)

» Liekts nogrieznis (arc)

RESERVED @ © Karlis Kalviskis, 2013.
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Linijveida objekti
(1 dimensija)

* Lauzta linija (string) M
e Liekta linija (arc) J\w

e LInijal var piemist virziens

 ——

e Lauzta linija ar noteiktu virzienu (chain)
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Linijveida objekti
(1 dimensija)

e Gredzens — linijai var sakrist sakums ar beigam
(ring)

C
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Daudzsturi
(2 dimensijas)

e Vienkarss daudzsturis
(simple area/polygon)

e Salikts daudzsturis
(complex area/polygon):

— veido vairaki
daudzstiri;

&
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Tilpumi
(3 dimensijas)

e Vienkarss tilpums
(simple volume)

e Salikts tilpums
(complex volume)
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Tilpumi
(3 dimensijas)

@ File Edit Create Animation Options Tables Wiew Window Help _jﬁliﬂ
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The 3D terrain renderer Voxel World was written with Free pascal.
http://www.osnews.com/story.php?news_id=10607&page=2

Voxel-based representation
http://groups.csail.mit.edu/graphics/classes/6.838/F01/lectures/SmoothSurfaces/Othe_s044.html
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Virsmas modeli

Karlis Kalviskis, LU Biologijas fakultate
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Virsmas ciparu (digitalie) modeli

e 2,5 D — katram X,y koordinasu parim tikai viena z
(augstuma) koordinata:

— rastra karte, kur piksela vertibas nosaka augstumu;

— leciparotas izolinijas un augstumpunkti.

RESERVED @ © Karlis Kalviskis, 2013.
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Tilpumu ciparu (digitalie) modeli

3D — var but vairaki ieraksti, kam sakrit koordinatu x,
y vertibas, bet var atskirties z vertiba:

— rastra kartes vokseli;
— vektoru TIN.

RESERVED @ © Karlis Kalviskis, 2013.
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Lietotie saisinajumi

e DEM — Digital Elevation Model
Virsmas augstumu ciparu modelis

— virsmas rastra karte, Grid

— dazi lieto ka DTM un TIN aptverosu terminu;

» DTM — Digital Terrain Model
Virsmas ciparu modelis, Virsmas digitalais modelis,
Digitalais reljefa modelis

— biezi gan lieto ka DEM sinonimu

RESERVED @ © Karlis Kalviskis, 2013.
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Var but dazadas virsmas,
pieméram, kada elementa
koncentracija

Biol2021
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14b.2 146208 12.30 3.30 5.20 0.30 0.20 3.60 1.17 1.32 B.70 1.85 0.18
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Cu koncentracija priezu mizas (mg/kg)

Jarmala, 1989. gads
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DIM

e Prieksrocibas:

— vienkarsi aprekini (nogazes slipums, sateces baseins
utt.).

e Trukumi:

— jabut ar vienadu telpisku izskirtspeju, neatkarigi no
virsmas izmainas straujuma;

— pazaude vietejos sikumus, kas var radit arl dazadus
artefaktus.

C
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Lietotie saisinajumi

e TIN — Triangulated Irregular Network

— Neregulars trissturu tikls

— punktu daudzums uz vienu laukuma vienibu ir
atkarigs no virsmas sarezgitibas;

Augsturns (m) e

I 5: - 56

58 - B3
63 - B8
AR BB - 73
I:l T3 - 78 http://gis.esri.com/library/userconf/proc01/professional/papers/pap280/p280.htm
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TIN
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TIN

® http://www.scs.carleton.ca/~lanthier/Research/projects/gis.html
- © Karlis Kalviskis, 2013.
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Virsmas attelosana kartes

- Y © Karlis Kalvidkis, 2013.



Telpisko datu digitala apstrade :: Biol2021

Kam vajag
virsmas modeli?

Plans

A. Eglitis, 1944., Karte
o @ : I
SINE RIGATS RESERVED © Karlis Kalviskis, 2013.
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Kam vajag
virsmas modeli?

Plans

i A. Eglitis, 1944., Karte
CNO - B
SINE RIGATS RESERVED © Karlis Kalviskis, 2013.
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Kam vajag
virsmas modeli?

Plans

i A. Eglitis, 1944., Karte
CNO - B
SINE RIGATS RESERVED © Karlis Kalviskis, 2013.
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Kam vajag
virsmas modeli?

Plans

i' A. Eglitis, 1944., Karte
SOME RIGHTS RESERYED © Karlis KaIviékis, 2013.
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Kam vajag
virsmas modeli?

Plans

i' A. Eglitis, 1944., Karte
SOME RIGHTS RESERYED © Karlis KaIviékis, 2013.
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Datu rezgi

Karlis Kalviskis, LU Biologijas fakultate
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Datu rezgis (grid)
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Atlas Florae Europaeae

e http://www.luomus.fi/
english/botany/afe/

e {® -
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Datu rezgu atveide

e Ka vektora punkti.
e Ka vektora daudzsturi.

e Ka rastrs.

RESERVED @ © Karlis Kalviskis, 2013.
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[zskirtspeja

Karlis Kalviskis, LU Biologijas fakultate
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Rastra attela izskirtspéja

© Karlis Kalviskis, 2013.
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Vektorkartes precizitate

a a
\ ~ o o

et e Katrai vektorkartei ir sava
-~ B telpiska un objektu

izSkirtspéja

e Punktu nevar novietot
precizak, ka to atlauj telpiska

izSkirtspeja (pozicionala
vieniba)

© Karlis Kalviskis, 2013.
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Rastra un vektoru precizitate un
noteiktiba

e Gan rastra, gan vektoru pieraksta punkta
atrasanas vieta ir nosakama tikai lidz uzdotai
precizitatei

C
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Rastra attela dimensijas

]at Ums

S
o

P krasus dzilums
(bitu skaits pikselr)

&
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Rastra attela krasu (radiometriska)
izskirtspéja

8 biti 4 biti 1 bits
256 krasas 16 krasas 2 krasas

€
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Indekseétu krasu atteli
(krasu kartes / paletes)

Colourma P

Colour index: 0

HTML notation: | 000100

8 biti
256 indeksetas krasas

m%m ® © Karlis Kalviskis, 2013.
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8 bitu grafiska vide (256 krasas)
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8 bitu grafiska vide (256 krasas)
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8 bitu grafiska vide (256 krasas
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8 bitu grafiska vide (256 krasas
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8 bitu grafiska vide (256 krasas
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8 bitu grafiska vide (256 krasas)
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8 bitu grafiska vide (256 krasas)
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8 bitu grafiska vide (256 krasas)
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8 bitu grafiska vide (256 krasas)
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Rastra attéla krasu (radiometriska)
izskirtspeja

8 biti
zila krasa
8 biti
zala krasa
24 biti
8 biti 16 milj. krasas

sarkana krasa

E
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Landsat TM spektra joslas

Josla Vilnu garums Spektra nosaukums Piksela
(um) izmérs (m)

1 0,45 -0,52 Zila gaisma

2 0,52 - 0,60 Zala gaisma

3 0,63 - 0,69 Sarkana gaisma

4 0,76 — 0,90 Tuvéjais infrasarkanais spektrs 30

5 1,55-1,75 Vidéjais infrasarkanais spektrs 30

6 10,4 - 12,5 Termiskais starojums 60

7 2,08 — 2,35 Vidéjais infrasarkanais spektrs 30

8 0,50 - 0,90 Panhromatiskais attéls 15

€
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Landsat 7 attela 8 slani

€
SOME RIGHTS RESERYED @ © Karlis Kalviékis, 2013.



Telpisko datu digitala apstrade :: Biol2021

Krasaina attela veidosana

‘o e
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IL.andsat 3-2-1 > RGB

(lidzigi tam, ko redzam)

r .
SONE RIBITS REERVED @ © Karlis Kalviskis, 2013.
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IL.andsat 4-3-2 > RGB

(False Colour Composit)

€
SOME RIGHTS RESERYED ® © Karlis Kalviékis, 2013.



Telpisko datu digitala apstrade :: Biol2021

IL.andsat 4-5-3 > RGB

(False Colour Composit)

© Karlis Kalviskis, 2013.
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I.andsat 7-4-2 > RGB

(False Colour Composit)

© Karlis Kalviskis, 2013.
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Darbibas ar telpiskiem datiem
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Objekta pagriesana
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Rastra objekta izmainas:
Laukums: 16 18
Apkartmers: 16 22
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Tonu izveide no pieejamam krasam
(tonésana — dithering)
4

24 biti (~16 milj. krasu, attela — 48189) 8 biti (256 krasas, attela — 64)

E
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Rastrkartes samazinasana
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Rastrkartes samazinasana

é
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atlikuSajam Stinam
vertiba netiek
mainita
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mgmm ® © Karlis Kalviskis, 2013.



Telpisko datu digitala apstrade :: Biol2021

Rastrkartes samazinasana

atlikuSajam Stinam
vertiba mainas vadoties
no izmestajam
kaiminsSunam

é
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mgﬁﬂm ® © Karlis Kalviskis, 2013.
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Rastrkartes samazinasana

atlikusajam Stinam
vertiba mainas vadoties
no nepiecieSamibas
saglabat

raksturigus objektus

é
a

E
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Vektorkartes samazinasana

» Vektorkarti samazina izdzeSot punktus.
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Vektorkartes samazinasana
(vienkarsots piemers)

C
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Vektorkartes samazinasana
(vienkarsots piemers)

' pielaide
/(tolerance

© Karlis Kalviskis, 2013.
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Objekta izméru maina

pielaide = 100 m
punktu skaits = 1794
laukums = 64 584,276 km?
perimetrs = 1 805,831 km

pielaide = 5 km
punktu skaits = 49
laukums = 65 124,173 km?
perimetrs = 1 458,513 km

oo

N
g
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|
)
/
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pielaide = 1 km \xvf b

punktu skaits = 273
laukums = 64 610,281 km?
perimetrs = 1 644,459 km

mﬁ\

/
-
pielaide = 10 km \f

punktu skaits = 28
laukums = 65 152,379 km?
perimetrs = 1 413,252 km
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Kartes vienkarsosana
(generalizacija)

- W

Atlase pec atribltiem Atlase pec izmera ApvienoSana

E
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Vairaku slanu vienlaiciga
paradiSana
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Rastrkartes piemers

(Ortofotografija, http://kartes.lgia.gov.lv/kartes.html)
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Rastrkarte + vektorkarte

(Ortofotografija: http://kartes.lgia.gov.lv/kartes.html)
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Rastrkarte + rastrkarte

K.R.Kupfer, 1931., Die Naturschonstatte. Moritzholm.
http://kartes.lgia.gov.lv/kartes.html

© Karlis Kalviskis, 2013.
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Rastrkarte + rastrkarte

K.R.Kupfer, 1931., Die Naturschonstatte. Moritzholm.
® http://kartes.lgia.gov.lv/kartes.html
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Pielietojamiba
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Vektor- un rastrkarsu izmantosana

Pasaules objektu geometrija

punkti linijas daudzsturi
Rastrkartes

Vektorkartes

4+
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| N
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Vektor- un rastrkarsu izmantosana

Laukumu identificesana

punkti linijas daudzsturi
Rastrkartes

Vektorkartes
D1

| D2
7
s
- ID3
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Vektor- un rastrkarsu izmantosana

Tikli
punkti linijas daudzsturi
Rastrkartes
| | |
Vektorkartes
~ N
e

&
mugm[%pgsmlm © Karlis KaIviékis, 2013.



Telpisko datu digitala apstrade :: Biol2021

Vektor- un rastrkarsu izmantosana

Satelitainas, aerofotouznemumi

punkti linijas daudzsturi
Rastrkartes
| |
Vektorkartes
] ] ]
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Vektor- un rastrkarsu izmantosana

Virsmas modeli

punkti linijas daudzsturi
Rastrkartes

" m "

Vektorkartes

% XJ/

N4 K
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Izmantota literatira
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