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Konverzia DN multispektralneho zazhamu
na hodnoty odrazivosti a TOA vyzarovania



/aznamenané hodnoty a skutocna odrazivost

Hodnoty DN pre urcité spektralne pasmo

* DN: multispektralny zaznam obsahuje digitalne SR , , . :
vyjadruju reskalované spektralne vyzarovanie.

hodnoty (Digital Numbers), ktorych rozsah zavisi od
radiometrického rozlisenia. Napr. pre Landsat 7 ETM+ S
nadobudaju DN hodnoty 0-255 (8-bitovy zaznam). e W B

* Priamo DN mozno poufZit pre vypocet indexov alebo
hodnotenie krajinnej pokryvky v ramci jednej scény.

HIGH GAIN

* Avsak pre porovnavanie odrazivosti p medzi dvomi a
viacerymi scénami je potrebné konvertovat DN na
hodnoty odrazivosti povrchu. DN nevyjadruju priamo
hodnoty fyzikalnej veliciny. Pre hodnoty vyzarovania je

potrebné hodnoty DN na vyZarovanie prepocitat. Biases 1°
10 — "

Quantized ETM+ output
Q (DN)

0 Spectral L L
z sat sat
Radiance,L oy GAIN  LOW GAIN

http://landsathandbook.gsfc.nasa.gov/data properties/prog sect6 4.html



http://landsathandbook.gsfc.nasa.gov/data_properties/prog_sect6_4.html
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Uzhorod, scéna Landsat 7 ETM+ 15 maja 2008 o 9:10, DN stvrtého pasma (B4, Band 4), odrazivost v blizkej infracervnej €asti
spektra, spektralny rozsah pasma 4 je 0.775-0.90 mikrometrov.
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/aznamenané hodnoty a skutocna odrazivost

* DN mozno prepocitat na LA a potom na p (ToA) na zaklade

rovnic urcCenych osobitne pre kazdy satelitny senzor.,

Spectral radiance (spektralne vyzarovanie) : LA, mnozstvo
energie odrazenej spat z plochy, resp. vyziarenej z plochy
do priestoru pre jednotku vinovej dlzky. W.m=2. sr-1.um-

VlyZarovanie je potom mozné konvertovat na odrazivost
povrchu merana vo vrchnej ¢asti atmosféry (Top of
atmosphere reflectance) oznacovana p, pomer medzi
vyziarenou a dopadajucou (oZarujucou) energiou, inak
povedané, aky podiel z dopadajucej sinecnej energie sa
vrati spat (je odrazenej od povrchu Zeme). Ide o albedo
povrchu merané na vrchnej Casti atmosféry.

Pouzitim modelov pre zohladnenie efektu atmosféry, napr.
ATCORR v GRASS GIS ako modul i.atcorr, je mozné

prepocitat p (ToA) na skutocnu p na zemskom povrchu.

o Energy in unit time, unit
solid angle, unit wavelenth

Z
unit :J/s-m*-sr-um =W | m®-sr-um //
N “//
dw

_ E n ergy received
5=
dtdAd wd A
_ ”L/ _ ”L/l
ID/: G/'. IusEs/i
E, = ESD;N p
d>2

E_, : Exo - atmospheric Solar Spectral Irradiance W /m” - um
ESUN, : Average Exo - atmospheric Solor Spectral Irradiance W / m* - yim
d_ : Earth - Sun distance in astronomical units

. =cos(6.),6. :Solar zenith angle



Prevod DN na hodnoty vyzarovania pre Landsat 7 ETM+

L , = rescaled gain*DN + rescaled bias

L, = ((LMAX , - LMIN ,)/(QCALMAX-QCALMIN))*(QCAL-
QCALMIN)+LMIN ,

Hodnoty LMAX, LMIN, QCALMAX, QCALMIN treba vyhladat v
metadatach ku kazdému z pdsiem scén LANDSAT (napr.
L71186026 02620080515 MTL.txt);

LMAX, LMIN — maximalne a minimalne spektralne vyzarovanie (spectral
radiance) pre jednotlivé pasma v jednotkach W.m-2.sr1

QCAL - su DN hodnoty zaznamu vo zvolenom spektralnom pasme
napr., Band 4, teda rastrova vrstva stvrtého kanala;

QCALMIN, QCALMAX — kalibrovanda hodnota pixla v podobe DN
zodpovedajuca LMIN resp LMAX (the minimum/maximum quantized
calibrated pixel value (corresponding to LMINA) in DN.

LMIN a LMAX su dostupné v dvoch variantoch Low gain a High gain. V
metadatach sa nachddza informacia, v ktorom rezime bola dana scéna
zosnimana, hodnoty LMIN a LMAX su uvedené v tomto subore uz pre
tento rezim.

http://landsat.usgs.gov/how is radiance calculated.php

http://landsathandbook.gsfc.nasa.gov/data prod/prog sectll 3.html

Spectral
radiance

T Bias

Gain

0

255

Digital number {DN})

Table 11.2 ETM+ Spectral Radiance Range

watts/(meter squared * ster * pm)

Processed Before July 1, Proccessed After July 1,
2000 2000

Low Gain High Gain Low Gain High Gain
Band Number |LMIN | LMAX |LMIN | LMAX | LMIN | LMAX | LMIN | LMAX
1 -62 | 2975 | 6.2 | 1943 | 6.2 | 2937 | -6.2 | 1916
2 -6.0 | 3034 | -6.0 | 2024 | -6.4 | 3009 | -6.4 | 196.5
3 -45 | 2355 | -45 | 1586 | -5.0 | 2344 | -5.0 | 152.9
4 -45 | 2350 | 45 | 1575 | -51 | 2411 | -51 | 157.4
5 -1.0 | 4770 | -1.0 | 31.76 | -1.0 | 47.57 | -1.0 | 31.06
6 00 | 17.04 | 32 | 1265 | 0.0 [17.04| 3.2 | 1265
7 -0.35| 16.60 |-0.35(10.932|-0.35| 16.54 | -0.35 | 10.80
8 -5.0 {244.00| -5.0 [158.40| 4.7 | 243.1 | -4.7 | 158.3



http://landsathandbook.gsfc.nasa.gov/data_prod/prog_sect11_3.html
http://landsathandbook.gsfc.nasa.gov/data_prod/prog_sect11_3.html

Kalibracné parametre z metadat k multispektralnym scénam

e L71186026_02620080515_MTL - Poznamkovy blok — 0O
Stibor Upravy Format Zobrazit Pomocnik

GROUP = L1 METADATA FILE GROUP = METADATA FILE INFO ORIGIN = "Image courtesy of the U.S. Geological Survey” ~
REQUEST_ID = "01012031423846 ©0008" PRODUCT_CREATION TIME = 2012-83-16T05:42:357 STATION_ID = “EDC"

LANDSAT7 XBAND = "4" GROUND_STATION = "ASN" LPS_PROCESSOR_NUMBER = 1 DATEHOUR_COMTACT_PERIOD = "@813613"
SUBINTERVAL NUMBER = "@6" END_GROUP = METADATA FILE INFO GROUP = PRODUCT_METADATA PRODUCT _TYPE = "L1T"

ELEVATION_SOURCE = "GLS2@ee" PROCESSING_SOFTWARE = "LPGS_11.6.0" EPHEMERIS TYPE = “DEFINITIVE" SPACECRAFT_ID =
"Landsat7" SENSOR_ID = "ETM+" SENSOR_MODE = "BUMPER" ACQUISITION_DATE = 2008-@85-15 SCEMNE_CENTER_SCAN_TIME =

09:10:28.69909197 WRS_PATH = 186 STARTING_ROW = 26 ENDING _ROW = 26 BAND COMBIMATION = "123456678"
PRODUCT_UL_CORNER_LAT 49.8617854 PRODUCT_UL_CORNER_LON 20.6925106 PRODUCT_UR_CORNER_LAT 49.8211893
PRODUCT_UR_CORNER_LON 24.,0795217 PRODUCT_LL_CORNER_LAT = 47.8970485 PRODUCT_LL_CORNER_LON = 2@.7043232
PRODUCT_LR_CORNER_LAT = 47.8592229 PRODUCT_LR_CORNER_LON = 23.9614386 PRODUCT_UL_CORNER_MAPX = 47790@.000
PRODUCT_UL_CORNER_MAPY 5523300.000 PRODUCT_UR_CORNER_MAPX = 72150@.000 PRODUCT_UR_CORNER_MAPY = 5523300.000
PRODUCT_LL_CORNER_MAPX = 47790@.000 PRODUCT_LL_CORNER_MAPY = 5384900.000 PRODUCT_LR_CORNER_MAPX = 72150@.000
PRODUCT_LR_CORNER_MAPY = 5304900.000 PRODUCT_SAMPLES_PAN = 16241 PRODUCT_LINES_ PAN = 14561 PRODUCT_SAMPLES_REF =
8121 PRODUCT_LINES_REF = 7281 PRODUCT_SAMPLES_THM = 8121 PRODUCT_LINES_THM = 7281 BAND1_FILE_NAME =

"L71186026 02620080515 Ble.TIF" BAND2 FILE NAME = "L71186026 02620080515 B20.TIF" BAND3 FILE NAME =

"L71186026 02620080515 B3@.TIF" BAND4 FILE NAME = "L71186026 02620080515 B40©.TIF" BAND5_FILE MNAME =
"L71186026_©2620080515 B5@.TIF" BAND61 FILE NAME = "L71186©26 02620080515 B61.TIF" BAND62 FILE NAME =
"L72186026_02620080515 B62.TIF" BAND7_FILE_NAME = "L72186026_ 02620080515 B70.TIF" BANDS8 FILE NAME =
"L72186026_02620080515 B80.TIF" GCP_FILE NAME = "L71186026_ 02620080515 GCP.txt" METADATA_ L1 FILE NAME =

" 71186026 02620080515 MTL . txt" CPF _FILE NAME = "L7CPF20080401 20080630 11" FND GROUP = PRODUCT METADATA GROUP =

MIN_MAX RADIANCE LMAX_BAND1 = 191.600 LMIN_BAND1 = -6.20@ LMAX_BAND2 = 196.500 LMIN_BAND2 = -6.400
LMAX_BAND3 = 152.900 LMIN_BAMND3 = -5.000 LMAX_BAND4 = 241.10@ LMIN_BAND4 = -5.1@@ LMAX BANDS = 31.06@

| | -1.000 LMAX_ BANDE1l = 17.040 LMIN_BANDG61 = @.000 LMAX_BANDG62 = 12.650 LMIN_BANDG62 = 3.20@
LMAX_BANDY = 1@.8@@ LMIN_BAND7 = -@.35@ LMAX_ BAND8 = 243.1@0 LMIN_BAND8 = -4.,70@ END _GROUP = MIN_MAX_ RADIAMNCE
GROUP = MIMN_MAX PIXEL_VALUE QCALMAX BAND1 = 255.0 QCALMIN_BAND1 = 1.0 QCALMAX BAND2 = 255.0 QCALMIN_BAND2 =
1.0 QCALMAX BAND3 = 255.0 QCALMIN_ BAND3 = 1.0 QCALMAX_BAND4 = 255.0 QCALMIN_ BAND4 = 1.0 QCALMAX BANDS =
255.0 QCALMIN BANDS = 1.0 QCALMAX BAND61 = 255.0 QCALMIN_ BANDGE1 = 1.0 QCALMAX BAND62 = 255.0

QCALMIN BAND62 = 1.0 QCALMAX BAND7 = 255.0 QCALMIN BAND7 = 1.0 QCALMAX BAND8 = 255.0 QCALMIN BAND8 = 1.0
END_GROUP = MIN MAX PIXEL VALUE GROUP = PRODUCT_PARAMETERS CORRECTION METHOD GAIN BAND1 = "CPF"
CORRECTION_ METHOD GAIN BAND2 = "CPF" CORRECTION_ METHOD GAIN BAND3 = "CPF" CORRECTIOMN METHOD GAIN_ BAND4 = "CPF"

=
=
=
=
m
I
=
(=)
Ln
1]




Nastavenie ,High gain® alebo ,,Low gain” pre ETM+ maji.
Tento rezim je uz zohladneny v metadatach k LMIN, LMAX.

Deset

Ice, high sun angle LLL [L|H|LH|H| L

Desert, muid sun angle LLL |[H|L|LH|L
Desert, ice, low sun angle LLL ([H|H|LH|H| L

Land, low sun angle, ocean HHH |H|H|LH |H| L
:ELister—[f:\Metédy_DPZ\ch?_indexy_konverzia_na_radiance\L?1186026_0... = D

File Edit Options Encoding Help 7%

ECTION_METHOD_GAIN_BAND1 = “CPF". CORRECTION_METHOD_GAIN_BANDZ = "CPF". =~

CORRECTION_METHOD_GAIN_BAND3 = “CPF". CORRECTION_METHOD_GAIN_BANDY4 = http://landsathandbook.gsfc.nasa.gov/data properties/prog sect6 4.html
“CPF". CORRECTION_METHOD_GAIN_BANDS = "CPF". CORRECTION_METHOD_GAIN_B

AND61 = "CPF™ CORRECTION METHOD_GAIN_BANDG2 “"CPF™. CORRECTION METH

ON HETHOD BIAS = "IC". BRND1_GRIN = "H". BRNDZ_GRIN = "H". BAND3_
AIN = "H". BANDY4_GAIN = "L". BANDS_GAIN = "H". BAND&_GAIN1 = “"L".

BANDG GRINZ = "H". BﬂND? GAIN = "H". BAND8_GAIN = "L".

BﬂNOH_GRIN_CHnNGE = "e". BRNDS_GRIN_CHRNGE = "e". BANDG&_GAIN_CHANGE1
= e, BANDG6_GAIN_CHANGEZ = "07. BANDT_GAIN_CHANGE = "0". BAND8_G
AIN_CHANGE = "0". BAND1_SL_GAIN_CHANGE = ©. BAND2_SL_GAIN_CHANGE = @.
BAND3 SL GAIN CHANGE = O. BAND4 SL GAIN CHANGE = O. BANDS SL GAIN V

< >


http://landsathandbook.gsfc.nasa.gov/data_properties/prog_sect6_4.html

Konverzia DN multispektralneho zazhamu
na hodnoty odrazivosti bez a s korekciou
slnecného uhla pre Landsat 8 TIRS snimky




A) Konverzia hodnot DN na hodnoty odrazivosti TOA (bez korekcie sinecného uhla)

Déata (pasma) senzora OLI mozno previest na planetarnu odrazivost pri TOA (Top Of Atmosphere = TOA)
pomocou preskalovacich koeficientov odrazivosti poskytnutych v sibore metadat produktu (subor MTL).
Na prevod hodnot DN na odrazivost TOA pre Udaje OLI bez korekcie sine¢ného uhla sa pouziva nasledujuca
rovnica:

pA' = MpQcal + Ap

kde:

pA' = Planetdrna odrazivost TOA, bez korekcie sine¢ného uhla

Mp = Multiplikativny faktor zmeny mierky Specificky pre pasmo z metadat
(REFLECTANCE_MULT _BAND _x, kde x je Cislo pasma)

Ap = Specificky aditivny faktor zmeny mierky z metadat

(REFLECTANCE_ADD_BAND _x, kde x je Cislo pasma)

Qcal = Kvantizované a kalibrované standardné hodnoty pixelov produktu (DN)



1. Vytvorenie nového priecCinka "cvi¢enie 5

2. ArcMap - pridanie pasma, napr. B2 Landsatu 8

3. Konverzia na Float - senzory ETM+ (Landsat 7), OLI a TIRS (Landsat 8) uchovavaju hodnoty vo
formdte ,,digital number” (DN) (0-255 pre L7 a 0-65536 pre L8 — potreba konvertovat celociselné DN
hodnoty na hodnoty vo formate desatinnych Cisel

@ Untitled - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
DpEs Bx9 i@.-ﬁ\@-ﬂ}ﬂ Editor~ .
@ Q@25+ E- T K@ Bl - Draving - K O- A2 [@na [0 ~]s 1 ulA
Table Of Contents

Ee G 8| )]s T oaam;r]

= £ layers

Value
High : 56664

Low : 8369
= LC08_L1TP_187026_20190630_20190706_01_T1_B2.tif
Value

High : 56664

Low: 8369




4. Konverzia na hodnoty odrazivosti TOA pre pasmo B2 (pA): pA'=MpQcal + Ap

pA' = Planetarna odrazivost TOA, bez korekcie slne¢ného uhla

Mp = Multiplikativny faktor zmeny mierky Specificky pre pasmo z metadat
(REFLECTANCE_MULT _BAND_x, kde x je Cislo pasma)

Ap = Specificky aditivny faktor zmeny mierky z metadat
(REFLECTANCE_ADD_BAND_x, kde x je Cislo pasma)

Qcal = Kvantizované a kalibrované standardné hodnoty pixelov produktu (DN)

Q) Untitled - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Deda B x| 9 o |b-([120000 M l=1-1=1-lalEos Editor~
RQE[FQ 3« -0 K@ SRS RIEIRE

Table Of Contents 2 : =7
EEECE )]Snapping'o ® 0 o

alue
High:1,03328

Low: 0,06738
5 @ Float 2
Value
High : 56664
Low: 8369
= @ LCO8 L1TP_187026_20190630_20190706_01_T1_B2.tif
Value
High : 56664

Low: 8369




B) Konverzia hodnot DN na hodnoty odrazivosti TOA (s korekciou sinecného uhla)

Déata (pasma) senzora OLI moZno previest na planetarnu odrazivost pri TOA (Top Of Atmosphere = TOA) pomocou
preskalovacich koeficientov odrazivosti poskytnutych v sibore metadat produktu (subor MTL).
Na prevod hodnot DN na odrazivost TOA pre Udaje OLI s korekciou sine¢ného uhla sa pouZiva nasledujuca rovnica:

ke A PA o pA' = (MpQcal + Ap)/ sin(B) = pA' = (MpQcal + Ap)/ cos(6,)

cos(8sz) sin(fsg)

kde:
pA = Planetarna odrazivost TOA, s korekciou slnecného uhla
OSE = Miestny uhol sklonu sInka. Uhol elevacie stredu sInka v stupnoch je uvedeny v metaudajoch (SUN_ELEVATION).

0SZ = Lokalny solarny zenitovy uhol; 6SZ =90° - 6SE
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Konverzia DN multispektralneho zaznamu

N

a hodnoty vyzarovania (TOA teplotu jasu)
Landsat 8 TIRS snimok



Radiometric Calibration
I

+ konstanta vyZarovacieho zdkona Cierneho telesa

Radiance—> 1 Planck’s fUnCﬁOn h = 6,626 070 040(81)x1034 J-s
Brightness Cy Cz
temperature By(T) = Cy —> I'=

Konverzia

spektralneho

vyZzarovania na

teplotu jasu TOA ﬁ
(At-Satellite T = )‘1
Brightness Where, C,=1.19104356%10° W m?; In [/15 B,(D) + 1]

SRS € =1.43876869%102 m K

; ; s : ) SAINT LOUIS
16 Mapping submarine springs in Florida © Abduwasit Ghulam Aug 8 -12, 2010 UNIVERSITY



Radiometric Calibration

Let K, = C,/N°, and K, = C,/A, and satellite measured

g::;::::? radiant intensity B , (T) = L,
temperature ¥ Kz
&1y
Konverzia L,
spektralneho
vyZzarovania na
teplotu jasu TOA Description Ki ( Wm?2Zsr! um') K, (Kelvin)
(AL-Satellite Landsat 7 — ETM+ 666.09 1282.71
Brightness
Temperature) [K]: Landsat 5 — TM 607.76 1260.56

. . L . ) SAINT LOUIS
17 Mapping submarine springs in Florida © Abduwasit Ghulam Aug 8-12, 2010 UNIVERSITY



1. Vytvorenie nového priecCinka "cvi¢enie 5

2. ArcMap - pridanie termalneho pasma B10 Landsatu 8 (vyuZitie datasetu z predchdadzajucich cviceni)
3. Konverzia na Float - senzory ETM+ (Landsat 7), OLI a TIRS (Landsat 8) uchovdvaju hodnoty vo formdte

Ldigital number” (DN) (0-255 pre L7 a 0-65536 pre L8 — potreba konvertovat celoCiselné DN hodnoty
na hodnoty vo formdte desatinnych cisel
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3. Konverzia na Float - senzory ETM+ (Landsat 7), OLI a TIRS (Landsat 8) uchovdvaju hodnoty teplét jasu
vo formdte ,digital number” (DN) (0-255 pre L7 a 0-65536 pre L8 — potreba konvertovat celocCiselné
hodnoty DN na hodnoty vo formdte desatinnych cisel
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4. Konverzia na TOA spektralne Ziarenie/TOA RADIANCE pre B10 (LA): Lroa =M, Q. + A,

L;oa - Spektrdlne Ziarenie (vyZarovanie) pri hornej hranici atmosféry (Watt/( m2 * srad * um)),

M, - pre pasmo Specif. multiplikaény preskalovaci faktor z metadat (tzv. RADIANCE_MULT _ BAND_x, kde x je Cislo pasma),
A, - pridavny preskalovaci faktor z metadat (tzv. RADIANCE_ADD_BAND_x, kde x je Cislo pasma),

Q,, - kvantované a kalibrované hodnoty pixelov (DN)
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4. Konverzia na TOA spektralne Ziarenie/TOA RADIANCE pre B10 (LA): L0, =3.3420E-04 * "b10_float" + 0.10000

L:oa - Spektralne Ziarenie: pri hornej hraniciiatmasféry, (Watt/((im2*srad-*um)),

M, - pre pasmo Specif. multiplika¢ny preskalovaci faktor z metadat (tzv. RADIANCE_MULT_ BAND_x, kde x je Cislo pasma),
A, - pridavny preskalovaci faktor z metadat (tzv. RADIANCE_ADD_BAND_x, kde x je Cislo pasma),

Q.. - kvantované a kalibrované hodnoty pixelov (DN)
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5. Konverzia TOA spektralneho Ziarenia/ TOA RADIANCE na TOA teplotu jasu prepocitanu k hornej
hranici atmosféry / At-Satellite Brightness Temperature [K]:

K L7: 1282.71/ Ln(666.09/ ,b6_toaradiance" + 1)
"7 LL +1) L8: 1321.08 / Ln(774.89 / ,,b10_toaradiance" + 1)

T - teplota jasu prepocitand k hornej; hraniciiatmosféry, (Watt/(/m2>*srad!*um)))na zéklade EMZ (nie dotykového merania
teploty, i ked'vypocitané hodnoty su velmi blizke skutocnej teplote ako stavu hmoty)

L.oa - Spektrdlne Ziarenie pri hornej hranici atmosféry (Watt/( m2 * srad * um)),

K;, K, - pre termdlne pdsmo Specifikované kalibracné konstanty z metadadt



Konverzia zaznamu TM a ETM+ v termalnom pasme na TOA teplotu jasu (nie teplotu povrchu)

TM and ETM+ thermal band calibration constants.

Constant K1 K2
Units W/(m? sr um) Kelvin
L4 T™M 671.62 1284.30
r—_ K2 L5 T™ 607.76 126056
In (%1 + ]) L7 ETM+ 666.09 1282.71
A
L8 Band 10 774.89 1321.08
where: L8 Band 11 480.89 1201.14
= Effective at-sensor brightness temperature [K]
K2= Calibration constant 2 [K]

L A — vyzarovanie (radiance), prepocitané z hodn6t DN
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5. + zmena farebnej skaly (Symbology)
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5. Prevod TOA teploty jasu prepocitanej k hornej hranici atmosféry z K na °C:
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Spektralne indexy



Indexy

* Pomer medzi DN dvoch alebo viacerych spektralnych pasiem

* Pre viaceré typy analyzy krajiny umoznuje vyhnut sa prepoctu DN na
hodnoty odrazivosti

* Pomer totiz ostava rovnaky na plochach privratenych a odvratenych
ku SIinku v ramci danej scény pre urcity casovy okamih

e Bezne sa pouzivaju vegetacné indexy (VI, NDVI)
* \VV geoldgii rozne pasma



Vstupné data

Landsat 8 OLI z 8. augusta 2016 pre oblast Kosic
Pasmo 4 - R - Red - LC81870262016221LGNOO_B4.tif

Pasmo 5 - IR — Infrared - LC81870262016221LGNOO_B5.tif
Pasma 123457/432 spolu
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Vstupné data: spracovani

1) Skaly snimok pre jednotlivé pasma su v rozsahu celych &isel (DN — digital number)
- v prvom kroku je preto potrebné konvertovat ich na desatinné hodnoty - FLOAT
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Vstupneé data: vypocet NDVI

2) Vzorec pre vypocet NDVI

= (IR =R)/(IR+R) ; <-1;1>
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Vstupné data: vypocet NDVI

4

e Vzorec pre vypocet :
NDVI = ((IR - R)/(IR + R))

- IR =hodnoty pixla z infracerveného pasma

43

®

2z IIE
g Z=<
> 3 &%

il
=

mOoOooooooo

- R =hodnoty pixla z cerveného pasma

e Vystupny rozsah indexu sa pohybuje v rozmedzi hodné6t -1 az 1:

- vel'mi nizke hodnoty (0.1 a nizsie, resp. blizke -1) zodpovedaju
nedrodnym oblastiam odkrytej/holej pody, skal, piesku a snehu

- stredné hodnoty (0.2 — 0.3) reprezentuju kriky a travnaté plochy

-vysoké hodnoty (0.6 — 0.8, resp. blizke 1) reprezentuju zelen
(kvalitnd, hustu vegetaciu, resp. lesy mierneho pasma, pralesy)



Vystupnée data: dalsie interpretacie indexu

Near Infrared Near Infrared
Visiblered Visiblered
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* DalSie zdroje:

e http://ibis.colostate.edu/WebContent/WS/Col
oradoView/TutorialsDownloads/CO RS Tutori
al10.pdf

* http://resources.arcgis.com/en/help/main/10.
1/index.html#//009t00000052000000



http://ibis.colostate.edu/WebContent/WS/ColoradoView/TutorialsDownloads/CO_RS_Tutorial10.pdf
http://resources.arcgis.com/en/help/main/10.1/index.html#/009t00000052000000
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