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Attala izpéte

Karlis Kalviskis

2021. gada 7. novembri

Monday, November 8, 2021

Ir lietas, ko més nevaram
aptvert, tadel, ka tas ir parak
lielas un ir lietas, ko més
nevaram teraudzit tadel, ka tas
{r parak magzas.




Telpisko datu digitala apstrade
Attala izpeéete

Kas ir ,,attala izpete”?

e Sinonims;
Talizpete

* Anglu valoda:

Remote sensing

e Krievu valoda:
IlucmanyuoHHoe HccnedosaHue
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Telpisko datu digitala apstrade

Attala izpeéete

Kas ir ,,attala izpete”?

* Skaidrojums:
Objektu pastarpindta izpete

Karlis Kalviskis, 2021.
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Telpisko datu digitala apstrade

© Karlis Kalviskis

http://www.nasa.g

Attala izpeéete

Lielums ir relativs

108-329.html

Karlis Kalviskis, 2021.

lecular-duo-di

http:/news. yale.edu/2012/0;

Monday, November 8, 2021

Visuma attistibas modelis,
patreizéja stadija.

Peles smadzenu hipotalama
neironi.




Telpisko datu digitala apstrade Monday, November 8, 2021

Attala izpeéete

Kad lieto attalo izpéti?

Kad pétamais objekts ir [oti liels, vai |oti mazs, kad tas ir loti talu,
vai ir parak bistams, kad petamie procesi ir loti ilgstosi vai parak
atri, kad ...

Karlis Kalviskis, 2021.
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Telpisko datu digitala apstrade Monday, November 8, 2021

Attala izpeéete

Attala izpéete medicina

Rentgens
Ultrasonogrdafija

Magnetiska rezonanse

Datortomogrdafija

u.c.

Visas Sis tehnologijas ir pielietojamas art
nemediciniskds jomas. Vienigie ierobezojumi
— izdoma un pieejamiba.

hitp://www.tsft.nhs.uk/OurServices/Diagnosticlmaging/Typesoflmaging/tabid/1475/Default.aspx

0
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Telpisko datu digitala apstrade Monday, November 8, 2021

Attala izpeéete

Attelu analize

* Attala izpetes datu apstrade ietver attélu analizi.

* Vienus un tos pasus lidzeklus var lietot gan lai ...

Karlis Kalviskis, 2021.
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Attala izpeéete

... analizetu sanas, ...
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Telpisko datu digitala apstrade

Monday, November 8, 2021
Attala izpeéete

... gan lai analizetu galaktikas.
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Zemes virsmas izpeéte

© Karlis Kalviskis




Telpisko datu digitala apstrade

Attala izpeéete

Datu registrésanas veidi

* Pasivie — dazadi skeneri, kuri registre citu
izstaroto energiju.

o Aktivie — dazadi radari un citas ierices, kas
registré pasu izstaroto energiju.

Karlis Kalviskis, 2021.
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Attala izpeéete

Skatupunkti

Zemes maksligie pavadoni.
Reaktivas lidmasinas.

Leni lidojosas lidmasinas.

Skatu platformas.

Virszemes noverojumi.

Karlis Kalviskis, 2021.
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Aerofoto- un satelitainas

© Karlis Kalviskis 13



Telpisko datu digitala apstrade

Attala izpeéete

Aerofoto- un satelitainu galvenas prieksrocibas salidzinot ar
kartem

* Uznemumi ir piesaistiti noteiktam laika bridim.

* Jebkura karte ir subjektiva interpretdcija un ta
jau ir novecojusi izdosanas bridl.

* Var izsekot dazadiem procesiem (mezu izcirsana,
buivnieciba, pludi utt.).

Karlis Kalviskis, 2021.
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Aerofotografija ar Gdent
peldoSu snieda zosu bars
Bosque del Apache Nacionalaja
dabas rezervata, Numeksikas
pavalsti, ASV.

Lillesand, Kiefer, 2004,
Kopija no Kodak Aerial Services and U.S. Fish and Wildlife Service.

© Karlis Kalviskis




Monday, November 8, 2021

Telpisko datu digitala apstrade
_ Graudaugu lauka {eslipi
uznemta aerofotografija
Francijas ziemelos. Atskirtbas
augaja izskata, lauj teraudzit
senus romiesu villas pamatus.
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Attala izpeéete

Arala jura

th Satellite Images of

Environmental Change

Aral Sea, Kazakhstan and
Uzbekistan

— Aralsk

— Islands

griculture 5 Aquaculture iy Cities # Coasts [J] Dams = Deforestation 2 Deserts # Energy

Fires Forests & Glaciers h Mining 4k Mountains ‘g Natural Disasters ¢ Water . Wetlands

Karlis Kalviskis, 2021. s
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Telpisko datu digitala apstrade
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Attala izpeéete

Karlis Kalviskis, 2021.

Arala jura
Aug. 22, 1964,

ARGON KH-5
9066A

llery/earthshot/aral-sea-kazakhstan-and-uzbekistan

Monday, November 8, 2021
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Telpisko datu digitala apstrade
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"

Karlis Kalviskis, 2021.

Arala jura

Sep. 1,2, 3, 22,
1977, Landsat 2
(path/row 172—

175/27-30)

Monday, November 8, 2021
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Attala izpeéete

+ et Arala jura

Aug. 10, 19, 28;
Sep. 27, 1987,
Landsat 5
(path/row 160—-
162/27-30)

Karlis Kalviskis, 2021. fimage-gallery/earthshot/aral-sea-kazakhstan-and-uzbekistan

© Karlis Kalviskis 20



Telpisko datu digitala apstrade

© Karlis Kalviskis

Attala izpeéete

Karlis Kalviskis, 2021.

Arala jura
Sep. 18, 27, Oct.
27,1998, Aug. 20,
1999, Landsat 5

(path/row 160—-
162/27-30)

Monday, November 8, 2021
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Telpisko datu digitala apstrade

© Karlis Kalviskis

Attala izpeéete

Karlis Kalviskis, 2021.

Arala jura

July, 24; Aug. 2,
11, 2010, Landsat
5 (path/row 160-
162/27-30)

Monday, November 8, 2021
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Telpisko datu digitala apstrade

© Karlis Kalviskis

Karlis Kalviskis, 2021.

Arala jura

Aug. 18, 20, 27,
2019, Landsat 8
(path/row 160-

162/27-30)

ot/aral-sea-kazakhstan-and-uzbekistan

Monday, November 8, 2021
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Attala izpeéete

Kolkas raga izmainas (1994)
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24

© Karlis Kalviskis



Telpisko datu digitala apstrade

Attala izpeéete

Kolkas raga izmainas (2004)
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Attala izpeéete

Kolkas raga izmainas (2007)
:1! LGIA Kartes - Mozilla Firefox @ ° NS
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Telpisko datu digitala apstrade

1 LGIA Kartes

Attala izpeéete

Kolkas raga izmainas (2010)

2! LGIA Kartes - Mozilla Firefox - e N =S
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Telpisko datu digitala apstrade

Attala izpeéete

Kolkas raga izmainas (2013)
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Attala izpeéete

Kolkas raga izmainas (2016)
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Attala izpeéete

Kolkas raga izmainas (2019)
! LGIA Kartes - Mozilla Firefox =|=]==]
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Attala izpeéete

Meteosatelitu uzpemumi

EUMBTSATy . '~ 1 & Ty
http://www.eumetsat.int/Home/index;htm-. ..+

Karlis Kalviskis, 2021.
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Telpisko datu digitala apstrade

Attala izpeéete

Publiski pieejamas satelitainas un kartes

* https://www.lgia.gov.lv/lv/atvertie-dati

* https://scihub.copernicus.eu/

* https://Ipdaac.usgs.gov/data/

Sapatmitizam | ol
Karlis Kalviskis, 2021.
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Telpisko datu digitala apstrade Monday, November 8, 2021

Attala izpeéete

Publiski pieejamas satelitainas un kartes

https://earthobservatory.nasa.gov/
https://visibleearth.nasa.gov/

https://earthdata.nasa.gov/earth-observation-
data/near-real-time

https://worldview.earthdata.nasa.gov/

https://wiki.earthdata.nasa.gov/display/GIBS

Sapatmitizam | ol

Karlis Kalviskis, 2021.
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Telpisko datu digitala apstrade

Attala izpeéete

Publiski pieejamas satelitainas
Piemers: https://scihub.copernicus.eu/dhus/

g2esa operricus

=] Arshen

= platformname:Sentinel-2 AND cloudcoverpercentage:[0 TO 10]

Display 1 to 25 of 3614 products. Selectall O
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25 v

JRL: https:/fscibub.copernicus.euy/dh

page:| 1 of 145 > »=

© Karlis Kalviskis

Copernicus Open Access Hub

e |

Estonia

[+]

Karlis Kalviskis, 2021.
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Monday, November 8, 2021

Satelttainu teguvet ir
pieejami dazadi timekla riki, kur
vajadzigo ainu var meklét
noradot teritoriju, izcelsmi,
laiku, makona segu un citus
parametrus. Dajados serveros
iespéjas, protams, atskiras.
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Telpisko datu digitala apstrade

36
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Landsat Missions: Imaging the Earth Since 1972

I |andsat1 July 1972 — January 1978
I |andsat2 January 1975 — July 1983
I landsat3 March 1978 — September 1983
I | andsat 4 July 1982 — December 1993
DR Landsats March 1984 — January 2013

Landsat 6 October 1993
Landsat7 April 1999 -
Landsat 8 February 2013 —
Landsat9 2021

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

science-systems/nli/landsat/landsat-satellite-missions?qt-science_support_page_relatec

© Karlis Kalviskis 37



Telpisko datu digitala apstrade Monday, November 8, 2021

Karsu pieejamiba ikdiena

Parveidots attels no hitps://openclipart.org/detail/299394/woman-sitting-at-table

© Karlis Kalviskis
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Telpisko datu digitala apstrade

Attala izpeéete

Google Maps

http://maps.google.com/

: Google Maps - Mozilla Firefox

Google Maps x|+

c o O & https://www.google.com/map

= o

A\
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© Karlis Kalviskis
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Karlis Kalviskis, 2021.

Monday, November 8, 2021

Nav st zinams redzama
satelttainas uznemsanas laik.

Iz8kirtspéja ir sliktaka,
saltdzinot ar ortofotografijam.
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Telpisko datu digitala apstrade

<2 LGIA Kartes

Attala izpeéete

LGIA karsu parliks
https://kartes.lgia.gov.lv/

LGIA Kartes - Mozilla Firefox

> C @

Latvijas Geotelpiskas
nformacijas agentira

© Karlis Kalviskis

e

k © LKS-92TM A X:310383.63 Y:505792.24 N

Karlis Kalviskis, 2021.

Monday, November 8, 2021

Var noskatdrot precizu
fotografésanas laiku. Pieejami vist
7 fotografésanas cikli.

Labas iz5kirtspéjas (2525 cm)
atteli visal Latvijas teritorijat.
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Telpisko datu digitala apstrade

Monday, November 8, 2021
Attala izpete Izmanto jaunakas

ortofotografijas no LGIA
krajumiem.

Janasétas Baltic Maps

https //baltlcmaps ew/

& c @ O 8 https

s://balticmaps.eu/lv/c__ 5
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l
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i

Karlis Kalviskis, 2021.
© Karlis Kalviskis
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Telpisko datu digitala apstrade

Attala izpeéete

EOSDIS Worlview

https://worldview.earthdata.nasa.gov/

*° EOSDIS Worldview - Mozilla Firefox '

& EOSDIS Worldview x| +

<« G @ QO & nttps://worldview.earthdata.nasa.gov/?v=12.807081950573085,52.95145717703385,29.647979195080744,60.84
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Karlis Kalviskis, 2021.

© Karlis Kalviskis
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Monday, November 8, 2021

Attali veidoti ar 250250 m
izskirtspeju. Attelus atjauno
reizi diena.

MODIS (Moderate Resolution
Imaging Spectroradiometer) : 1.
un 2. kanalam — 250 m, No
3. -7. =500 mnod.-236. -
1 km. Attéla asinasanat izmanto
1. kanalu.

VIIRS (The Visible Infrared
Imaging Radiometer Suite): 1.
kanalam — 375 m, Mk. un
M3. - 750 m.

Lapa atrodami stki
paskatdrojumi par attélu
izcelsmi. Var pievienot da7adus
tematiskos slanus
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Kas un kédé! redzams aina.

https://openclipart.org/detail/856/eyes

© Karlis Kalviskis
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Attala izpeéete

Elektromagneétiskie vilni un redze

04 IS o5 zaS g sakans g7 (um)

Cilveka acrt krasu redzi
nodrosina tris spektrali
dazadi jutigi sunu veidi.

(péc Populara medicinas enciklopedija, 1984. gads.) _ -~

Redzama gaisma
7 (Imm) (1.m)

107 10° 105 10° 10° 107 -10* 1 10 10° 10° 10° 10° 10° 10° 10° 10°  Vijjpa

| garums,

|

um

Kosmiskie
y starojums
starojums
starojums
Termalais
Mikrovilni
Radio vilni

Ultravioletais

Infrasarkanais

starojums

Karlis Kalviskis, 2021. Lillesand, Kiefer, 2004
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Attala izpeéete

Atstarosanas

N/
NN

Karlis Kalviskis, 2021.

© Karlis Kalviskis




Telpisko datu digitala apstrade
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i

Attala izpeéete

Landsat satelitainu arhivs
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Telpisko datu digitala apstrade

Attala izpeéete

Attela pieraksts datora

3.josla, 0,63 — 0,69 um,
sarkana gaisma, 30 X
30 m

Karlis Kalviskis, 2021.

© Karlis Kalviskis

Monday, November 8, 2021

Lat satelttaina labi izskatitos uz
ekranu, ta vizuali ir uglabota (§anu
patiesas vértibas nemainot).

Rastra atteli sastav no Stinam
(pikseliem — picture element,
pixel)

Katra Stnat ir tikat viena
vértiba
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Attala izpeéete

Melna kermena starojums

[ Visible radiant energy band
g

Blackbody radiation curve
at the sun’s temperature

Blackbody radiation curve
at incandescent lamp temperature

500 K Blackbody radiation curve

at the earth's temperature
300 K
/ 200 K
T | T T /
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Karlis Kalviskis, 2021.

Lillesand, Kiefer, 2004

© Karlis Kalviskis
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Attala izpeéete

Elektromagnetisko vilnu izstarosana un uztversana

- Sun’s energy (at 6000 K)
Earth’s energy (at 300 K)

—— T —— N\ ———}
10 pm 100 pm 1 mm

Wavelength —=

=
§=
wy
R
E
(7]
=
g

0.3pum 1 pm 10 um 100 pm
Wavelength —=
(b) Atmospheric transmittance

- l=- Human eye

Photography Thermal scanners
I —— —
Multispectral scanners Radar and passive microwave
I | | —=|
- T e —N— - —

T
0.3pum 1pum 10 pm 100 pwm 1 mm im
Wavelength —

{c) Common remote sensing systems

Karlis Kalviskis, 2021. Lillesand, Kiefer, 2004
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Telpisko datu digitala apstrade

Attala izpeéete

Dazadu virsmu atstarosana

N
U’\
c
=)

%)
@)
=
)
)
|
S

e — Dry bare soil (Gray-brown)
Vegetation (Green)
m—————— Water (Clear)

© Karlis Kalviskis

vilna garums, um

Karlis Kalviskis, 2021.

Lillesand, Kiefer, 2004

Monday, November 8, 2021
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Attala izpeéete

Lapu koki un skuju koki

LGIA 3. cikla ortofotografjas

ol T P e R T Sarkans  Tuvéjas IS
i o : R NIR

Lapuk:

]
©
=
@
7))

Atstaro

Tuvejais IS

0,4 0,5 0,6 0,7 0,8 0,9
Vilnu garums

Karlis Kalviskis, 2021.

© Karlis Kalviskis
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Attala izpeéete

Dabigs un maksligs zaliens

LGIA 3. cikla ortofotografjas
’ : Sarkans  Tuvéjas IS

Dabigs
zaliens

Stadions
ar dabigo
segumu

2]
1]
<
@
7]

Stadions @
ar maksligo —#
segumu

Atstaro

_ et e AT zaliens
Nefirs T —— ) A

baseins \ |

>

Tuvejais 1S

0,5 0,6 0,7 0,8 0,9

Vilnu garums

Karlis Kalviskis, 2021.
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Attala izpete Misu redzes uztvere ir
terobeZotu mums pieejama krasu
Ultravioleta gaisma telpa, tadal més ne visat varam
saprast, ka pasaull uzver tie, kas
redz un sajit vairak ka cilveki.
Attela redzmais auds: parasta
salatene (Lapsana communis L..)

e Ziedi ka to redz cilveks un ka to varetu redzet tie, kuri
spéj uztvert arl ultravioleto gaismu.

* http://www.naturfotograf.com/UV_flowers_list.html
© Bjgrn Rorslett/NN

cC O

Karlis Kalviskis, 2021.

© Karlis Kalviskis
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Attala izpéte RAdio Detection And
Ranging

Telpisko datu digitala apstrade

Radari

* + Redz cauri makoniem.

* + Var darboties diennakti, jo nav nepieciesams
apgaismojums.

 — Praktiski ,,redz” tikai virsmas struktiiru,
apveidu un mitrumu.

Karlis Kalviskis, 2021.

© Karlis Kalviskis
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Attala izpeéete

Radari

>

Signala stiprums

Karlis Kalviskis, 2021.

© Karlis Kalviskis




Telpisko datu digitala apstrade

© Karlis Kalviskis

Attala izpeéete

Radari

Karlis Kalviskis, 2021.

ERS-1 SAR, Vesuvius, Italy
© eurimage

Monday, November 8, 2021
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Telpisko datu digitala apstrade Monday, November 8, 2021

Attala izpeéte Light Detection and
Ranging (LIDAR)

Virsmas skenéSana ar lazeru (LIDAR)

http://www.sanctuarysimon.org/monterey/sections/other/whats_new_lidar.php

Karlis Kalviskis, 2021.

© Karlis Kalviskis 57
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Attala izpeéete

LIDAR uzmeérijumi

http://www.cfr.washington.edu/research.pfc/research/jfsp/index.htm

Karlis Kalviskis, 2021.

© Karlis Kalviskis
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© Karlis Kalviskis

Attela autors: NOAA

http://www.sanctuarysimon.org/monterey/sections/other/whats_new_lidar.php

Monday, November 8, 2021

lekrasots atbilstost
augstumam

3D LIDAR image of the
entrance to Moss Landing
along the coast of the Monterey
Bay National Marine Sanctuary.
Image courtesy of NOAA

http://
www.sanctuarysimon.org/
monterey/sections/other/
whats_new_lidar.php
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Ainu kvalitate

© Karlis Kalviskis




Telpisko datu digitala apstrade Monday, November 8, 2021

Attala izpeéete

Nogazu ietekme uz attelu

Side View

i2h Map larthographic projectiond il Photo [perspective prajection)
Constant seale Waried seala
Mo relief displasament Raliaf displacament

Karlis Kalviskis, 2021. Lillesand, Kiefer, 2004

© Karlis Kalviskis 61
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Attala izpeéete

Saules augstums virs horizonta atkariba no gadalaika

A

/LN‘:‘J Sa;llile

b 2 ,
Sun | SerinalFall

Winter

Solar elevation angles

Karlis Kalviskis, 2021.

© Karlis Kalviskis 62
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Attala izpeéete

Objekta malu redzamiba

Karlis Kalviskis, 2021.

© Karlis Kalviskis 63



Telpisko datu digitala apstrade

Attala izpeéete

Enas un éku ,,sagazums” LGIA ortofotografijas

Karlis Kalviskis, 2021.

© Karlis Kalviskis

Monday, November 8, 2021

LU Dabas maja
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Attala izpeéete

Makoni par Kolku

'*yé“-‘fl E- ar ',‘ A T pt R 2070 mase 50722 R B
SPOT 5 2008. gada 20. septembri 18:55:26
Makonu seqgums: 3%

Karlis Kalviskis, 2021.

© Karlis Kalviskis




Telpisko datu digitala apstrade

Attala izpeéete

Latvija daudz dienu gada ir apmakusas

Kopuma Latvija gada Saule spid videji 1700-2000
stundas.

Karlis Kalviskis, 2021.

© Karlis Kalviskis

Monday, November 8, 2021
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Attala izpeéete

Mozaika no Landsat7 ainam (1999-2003)
ccC O

Karlis Kalviskis, 2021.

© Karlis Kalviskis




Telpisko datu digitala apstrade

Attala izpeéete

Mozaika no TERRA MODIS ainam (2008
cC O

Karlis Kalviskis, 2021.

© Karlis Kalviskis

. gada 1. decembri)

Monday, November 8, 2021
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Attala izpeéete

Pasaules kopskats

Mozaika no Landsat7 ainam (1999-2003)
ccC O

Karlis Kalviskis, 2021. e e

© Karlis Kalviskis




Telpisko datu digitala apstrade

Attala izpeéete

Pasaules kopskats

Mozaika no TERRA MODIS ainam (2008. gada 1. decembrri)
cc O

Karlis Kalviskis, 2021.

© Karlis Kalviskis

Monday, November 8, 2021
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Attala izpeéete

Blakus ainu atskiribas

g

A
Image!© 2008 TerraMetrics
Image @ 2008 DigitalGlobe

Eye alt 451.92 km

Karlis Kalviskis, 2021.

© Karlis Kalviskis
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Ainu raksturlielumi

Attéls veidots no https://openclipart.org/ pieejamiem ateliem

© Karlis Kalviskis




Telpisko datu digitala apstrade

Attala izpeéete

Telpiska izskirtspéeja

Modis sensors — no 250 m lidz 1 km.

Landsat 7 — 15, 30 un 60 m.
Sentinel-2 — 10, 20 un 60 m.
QuickBird — 0,61 un 2,4 m.

Ortofoto — 0,25 m un labaka.

d

Karlis Kalviskis, 2021.

© Karlis Kalviskis

Monday, November 8, 2021

Kolkas vecas skolas apkartne.
~33,98 - 8,6 - 2,12 - 0,53 m

Ne vienmér ir nepiecieSama
augsta telpiska izskirtspéja. Ja
izskirtspeja par lielu, tad ,aiz
kokiem var neredzat meju”.
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O =wie waltel iy §  —Ne @ i
Katizskirtspejas — - -0
¥ 7 TR : . ok P
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Telpisko datu digitala apstrade

Sl

L
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Telpisko datu digitala apstrade

© Karlis Kalviskis

Attala izpeéete

Vertibas (Radiometriska)

1 bits ->| 2 toni (2! = 2)

2 b o100 (' 10 IIIII

Karlis Kalviskis, 2021.

Monday, November 8, 2021
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Telpisko datu digitala apstrade Monday, November 8, 2021

Attala izpeéete

Vertibas (Radiometriska)

* 8 biti -> 256 toni (2¢ = 256)
* 16 biti -> 65536 toni (26 = 65536)
o 24 biti -> 16777216 toni (2% = 16777216)

Karlis Kalviskis, 2021.
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Attala izpeéete

Vertibas (Radiometriska)

g,

4 biti

Karlis Kalviskis, 2021.

© Karlis Kalviskis
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Attala izpeéete

Spektrala izskirtspéeja

sands

Sausas lapas

Atstaro

Vistosas lapas
Suligas lapas
Vilnu garums
NOAA AVHRR divi no sesiem kanaliem
1: 0,58-0,68 um; 2: 0,725 — 1,00 um

Izmanto vegetdcijas indeksa aprékinasanai:
NDVI = (Chl — Ch2)/(Chl + Ch2)

Karlis KalViékiS, 2021. Veidots péc Yengoh, T. et al., 2014

© Karlis Kalviskis 81
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Attala izpeéete

Objektu klasifikacija

Band 4
Band 4
(Near IR} {Near IR)

Karlis Kalviskis, 2021. Lillesand, Kiefer, 2004

© Karlis Kalviskis 82
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Attala izpeéete

Objektu
klasifikacija

Band 3 digital number

Equiprobability
contours

Probability density
function value

Karlis Kalviskis, 2021.

© Karlis Kalviskis 83
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Attala izpeéete

Laika izskirtspeja

AN

Karlis Kalviskis, 2021.

© Karlis Kalviskis
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Attala izpeéete

Objektu izskirtspéja

Karlis Kalviskis, 2021.

© Karlis Kalviskis 85
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Attala izpeéete

Telpiska un objektu izskirtspéeja

Landsat (30 m) OrtoFoto no 1990-iem (1 m)
ccC O

Karlis Kalviskis, 2021.

© Karlis Kalviskis
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Telpa un atteli

© Karlis Kalviskis




Telpisko datu digitala apstrade

© Karlis Kalviskis

Attala izpeéete

Telpiska attela iegiiSana

Pass on first coverage day Pass on second coverage day

Figure 6.27 SPOT stereoscopic imaging capability. (Adapted
from CNES diagram.)

Karlis Kalviskis, 2021.

Lillesand, Kiefer, 2004

Monday, November 8, 2021
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Telpisko datu digitala apstrade

Attala izpeéete

Sunas izmeéra izmainas

(H'sec 9!;3</ \"fbl;f sec? 0)

Figure 5.28 Resolution cell size variation.

Karlis Kalviskis, 2021.

© Karlis Kalviskis

Lillesand, Kiefer, 2004

Monday, November 8, 2021
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Attala izpete lespéjas izmantot
panoramskatus

Panoramskatu izmantosana

Tevas Ubeles foto

Karlis Kalviskis, 2021. 2006.05.14 12:50

© Karlis Kalviskis




Telpisko datu digitala apstrade Monday, November 8, 2021

Attala izpeéete

Panoramskatu izmantosana

Karlis Kalviskis, 2021.

© Karlis Kalviskis
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Attala izpeéete

Panoramskatu izmantosana

Karlis Kalviskis, 2021.
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Vizualizacija

Attéls veidots no https://openclipart.org/ pieejamiem atteliem

© Karlis Kalviskis
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Attala izpeéete

Attela vizualas izskirtspéjas uzlabosana

Landsat 7, 2002.05.29.

© Karlis Kalviskis
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Attala izpeéete

Attela vizualas izskirtspéjas uzlabosana

Landsat 7, 2002.05.29.

© Karlis Kalviskis




Telpisko datu digitala apstrade Monday, November 8, 2021

Attala izpéte Landsat 7 satelitaina:
I 5 LE717760392003123ASNG0
Attela vizualas izskirtspéejas uzlabosana Slanis:

L721177033_03320030503_B10.
TIF

=| "N
Collection Resolution Map Layers Tools File Help
Downloadable

4] — |
Path jtow:'77 |79 _|_Go |
Ezﬁq: 303 [304

Max Cloud: IEI
el i

Scene Information:
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Cloud Cover: 0% Qlty: 9
Date: 2003/5/3

May  [+[2003  [+]| e

Prev Scene

L7 SLC-on (1999-2003) List

240m Mo Limits Set

Karlis Kalviskis, 2021.
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Attala izpeéete
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Karlis Kalviskis, 2021.
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Telpisko datu digitala apstrade

Attala izpeéete

Karlis Kalviskis, 2021.

Presets:

Channel: | Value % | | Reset Channel s || [
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Attala izpeéete

Presets: | $| %+ @

Channel: |Va|ue = | |Reset Channel| |@| (]

Input Levels
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Qutput Levels
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ome

© Karlis Kalviskis

Karlis Kalviskis, 2021.
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Histogram =

Background
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Mean: 27.2 Pixels: 26247728
Std dev: 658 Count: 36247728
Median: 108.0 Percentile: 100.0
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Telpisko datu digitala apstrade

Attala izpeéete

Presets: |

Channel: |Va|ue ] | |Reset Channel|

Input Levels

ZEd R (2)mEk

Output Levels
— 1
e 255 [

Karlis Kalviskis, 2021.
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Attala

Presets:

Channel: | Value C | | Reset Channel La |||

Input Levels

—ﬁ A
Al 2 [3.07 |2 #1238
Output Levels
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Attala izpeéete

Presets: |

Channel: |Va|ue ] | |Reset Channel|

Input Levels

2R R (2] E

Output Levels

— i
LB 255 I

= i | [=1]E3]
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Background
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Mean: 176.8 Pixels: 35247728

Std dev: 482 Count: 19257837
Median: 161.0

Percentile: 53.1

Karlis Kalviskis, 2021.
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Telpisko datu digitala apstrade Monday, November 8, 2021

Attala izpeéete

Landsat-7 ETM+ joslas

Josla  Vilnu garums Spektra joslas nosaukums Piksela
(Lm) izmers (m)

0,441 -0,514 Zila gaisma 30
0,519 - 0,601 Zala gaisma 30
0,631 -0,692 Sarkana gaisma 30
0,772 -0,898  Tuvejais infrasarkanais spektrs 30
1,547 — 1,749 \Vidgjais infrasarkanais spektrs 30
10,31 - 12,36 Termiskais starojums 60
2,064 — 2,345  Videjais infrasarkanais spektrs 30
0,515 - 0,896 Panhromatiskais attels 15

1
2
3
4
)
6
7/
8

Karlis Kalviskis, 2021.
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Telpisko datu digitala apstrade

Josla
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Vilnu garums
(pm)
0,435 - 0,451
0,452 - 0,512
0,533 - 0,590
0,636 - 0,673
0,851 -0,879
1,566 — 1,651
10,60 - 11,19
11,50 — 12,51
2,107 — 2,294
0,503 - 0,676
1,363 - 1,384

Attala izpeéete

Landsat-8 OLI un TIRS joslas

Spektra joslas nosaukums

Piekrastei un Aerosoliem
Zila gaisma
Zala gaisma
Sarkana gaisma
Tuvejais infrasarkanais spektrs
VVidejais infrasarkanais spektrs
Termiskais starojums-1
Termiskais starojums-2
\/idgjais infrasarkanais spektrs
Panhromatiskais attéels
Makoniem

Karlis Kalviskis, 2021.

Piksela
izmers (m)

30
30
30
30
30
30
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izpéte

Attala

sana

=]
=
o=
@
>
3]
—
1d)
-
-

asaina a

Kr

ttels

asains a

Kr

Krasu kanali (RGB)

joslas

2 vai
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Attala izpéte 3 — Sarkana gaisma — R

Landsat-7 3-2-1 > RGB % - zala gaisma - G
., 1 - Zila gaisma — B
(lle1g1 tam, ko redzam) Lidzigs attéls, ka to redz
cilvéks. Noderigs tdens
dzivotnu pétisanat. Trikums —
nosliece uz miglainu attélu.

Karlis Kalviskis, 2021.
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Attala izpeéte b — Tuvéjals infrasarkanais

spektrs — R
Landsat-7 4-3-2 > RGB

. 3 — Sarkana gaisma - G
(False Colour Composit) 2 - Zala gaisma - B

Ipasibu 7ina lidzigs 3,2.,1
attélam. Infrasarkana joslas
esamtba lauj skaidrak nodaltt
tidens platibu robezas ka art
izskirt augaju. Saltdzinams ar
[andsat MSS attaliem (Landsat
MSS nav vidéja infrasarkanas
joslas).

Karlis Kalviskis, 2021.
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Attala izpeéte b — Tuvéjals infrasarkanais

spektrs — R
Landsat-7 4-5-3 > RGB

5 = Vidéjais infrasarkanais

(False Colour Composit) spegk’crss— G )
— Sarkana gaisma —

Ta ka netiek {zmantoti
tsvilnu jostas (1. un 2.), attals ir
daudz asaks. Skaidri nodala
tdens platibu robezas un lauj
labt {zskirt augaju. Redzamas
mitruma atskirtbas. Visbie7ak
izmantotats Landsat joslu
salikums.

Karlis Kalviskis, 2021.
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Attala izpeéete

Landsat-7 7-4-2 > RGB
(False Colour Composit)

Karlis Kalviskis, 2021.
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7 — Vidgjais infrasarkanais
spektrs — R

Lk — Tuvejais infrasarkanats
spektrs — G

2 — Zala gaisma — B

Lidzigs ka 4,5,3 joslu
salikums. Galvena atgkirtba —
augaijs ir zala krasa. So
saltkumu izmanto NASA veidojot
Landsat attélu mozatkas.
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Izmantota literatura
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Attala izpeéete

Publikacijas

* Ainars Aunins, Karlis Kalviskis, Erik Prins, 2000.

Telpiskas informdacijas sistemas un attala izpete;
Latvijas Dabas fonds, 20 Ipp.

 Thomas M. Lillesand, Ralph W. Kiefer, 2004.
Remote sensing and image interpretation; 5" ed.,

John Wiley & Sons, ISBN: 0471152277, 763 Ipp.

* Autoru kolektivs, 2009. Principles of remote
sensing: an introductory textbook; 4th ed.,
Enschede, ITC, 284 Ipp.
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Attala izpeéete

Publikacijas

* National Research Council, 2013. Landsat and
Beyond: Sustaining and Enhancing the Nation's
Land Imaging Program. Washington, DC: The
National Academies Press.
https://doi.org/10.17226/18420 .

* Yengoh, T., Dent, D.L., Olsson, L., Tengberg,

A.E., Compton, J., & Tucker, 2014. The use of the
Normalized Difference Vegetation Index ( NDVI )
to assess land degradation at multiple scales : a
review of the current status , future trends , and
practical considerations.
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Publikacijas

* National Academies of Sciences, Engineering,
and Medicine, 2018. Thriving on Our Changing
Planet: A Decadal Strategy for Earth
Observation from Space. Washington, DC: The
National Academies Press.
https://doi.org/10.17226/24938 .

* Department of the Interior U.S. Geological
Survey, 2019. Landsat 8 (L8) Data Users
Handbook. EROS, Sioux Falls, South Dakota
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Publikacijas

* National Academies of Sciences, Engineering,
and Medicine, 2020. Evolving the Geodetic
Infrastructure to Meet New Scientific Needs.
Washington, DC: The National Academies Press.
https://doi.org/10.17226/25579 .

* National Academies of Sciences, Engineering,
and Medicine, 2021. Airborne Platforms to
Advance NASA Earth System Science Priorities:
Assessing the Future Need for a Large Aircrdft.
Washington, DC: The National Academies Press.,
https://doi.org/10.17226/26079 .
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Attala izpeéete
Noderigas timekla vietnes

https://kartes.lgia.gov.lv/karte/

https://www.usgs.gov/core-science-systems/nli/
landsat/landsat-satellite-missions

https://landsat.gsfc.nasa.gov/outreach

https://sentinel.esa.int/web/sentinel/user-qguides/
https://eros.usgs.gov/image-gallery/earthshots
https://earthengine.google.com/

http://www.eijournal.com/
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