Working with L1B (radiance)
data and creation of “lI/F”




Converting Radiance to I/F

* |f working with L1b (radiance) data, I/F can
be derived in a straightforward manner:

 Where:
| = radiance in W/m2/Sr/um

F = solar flux (solar
spectrum) in W/m2/um
d = Moon-Sun distance in AU
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- @/‘/ Download M3 Solar Spectrum
http://m3.jpl.nasa.gov/docs/solar_spec global85.txt
http://m3.jpl.nasa.gov/docs/solar_spec target256.txt

Solar Spectrum « MODTRAN-based

Resampled to M3 Global-Mode Wavelengths
(See Green et al., 2011)

* Global and target
resolution version can
be downloaded in
ASCII format from the
above links

See http://
m3.jpl.nasa.gov/

500 1000 1500 2000 2500 3000 m3data.html for more
Wavelength (nm)
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£®  Download M3 Solar Spectrum
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ENVI ASCII Plot File [Mon Nov 22 17:44:36 2010]

Column 1: Wavelength (nm) . .
Column 2: M3 SSG V3 (W/nm*2/um)~~1 d el I m Ited AS‘ I I
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500.920013 . 504639

540.840027 .621826 t t
.137451 eX

3 lines of header
iInformation to be
skipped when
importing
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Steps to convert radiance to I/F
in ENVI




Step 1: Import M3 Spectral
Library

& ENVI 4.5 : =10 x|

File Basic Tools Classification Transform Filter | Spectral Map Yector Topographic Radar Window Help
SPEAR Tools »

Spectral Libraries > Spectral Library Viewer

Spectral Slices > Spectral Library Resampling

) Spectral Library Builder
MNF Rotation

Pixel Purity Index
n-Dimensional Yisualizer
Mapping Methods

>
>
>
»

#® spectral Libra

Input Spectral \Wavelength From:

© DataFie.. (Can also choose “ASCI!I File....”
® Ol here but that has more steps)




Step 1: Import M3 Spectral
Library

& Spectral Library Build ® Input ASCII File
File | Import Options Help

Wa Columns: 2' Rows: 85

Bar  from ASCII file {previous template)... 460.989930 2022.662109

from ASD binary file. .. 500.920013 1334.504639
540.840027 1875.621826
: . 580.765015 1833.137451
from ROIJEVF from input file. .. £20.689941 1629.644409
from ROIJEVF from other file...

from Stats file. ..
from Plot Windows. .. 52 Avis Columnl

from Spectral Library file. ..

from Endmember Collection file... .
Y Axis Column|2

Wavelength Units
Y Scale Factor|1.000000




Step 1: Import M3 Spectral
Library

& Endmember Collection Spectr:
File Edit Options Plot_Function Help

Endmember Collection Spectra
e e R

T ) T

KIS

500 1000 1500 2000 2500

(Can save file as spectral library
Click Plot from File menu)




Step 2: Open Files

* Open radiance (RDN) file in ENVI:
— File > Open Image File
* Open observations (OBS) file also

— This step can be skipped if you want to use
1.0 AU for the Moon-Sun distance (~2%
error)

* Open and plot the M3 solar spectrum if
you have not already
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Step 3: Get the Moon-Sun
Distance

#® Available Bands List
File Options
= @ M3G20090203T135512_V01_0BS_subset.IMG

0 To-Sun Azimuth [deg)
0 To-SunZenith [deg)
0 To-M3 Azimuth (deq)
0 To-M3 Zenith (deq)
0 Phase [deg)
0 To-Sun Path Lenath (au-0.986049380276)
0 To-M3 Path Length [m])

0 Facet Aspect (deq)
0 Facet Cos(i) [unitless)

{* GrayScale ¢ RGE Color

Selected Band
To-Sun Path Length [au-0.986049380276):M3G20090203T135512_Y01_0BS_su

Dims3[l4 % 545 (Floating Point] [BIL]
Load Band | No Display |

Get mean
distance from list

of band names of
the OBS file

Could use per-
pixel values in the
To-Sun Path
Length Band
(band math)
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Call Spectral Math

eTooIs Classification Transform Filter Spectral Map ® S e I e Ct S p e Ct ra I M ath

Resize Data (SpatialfSpectral) .

Subset Data via ROIs under BaSIC TOOIS
RotatejFlip Data

Layer Stacking

Convert Data (BSQ, BIL, BIP) m e n u (a I SO u n d e r

Stretch Data

Spectral menu)

Change Detection
Measurement Tool

Band Math
Spectral Math

Segmentation Image

Region OF Interest
Mosaicking
Masking

Preprocessing
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i @// Step 5: Enter the expression

,//‘::-.oa

#® Spectral Math

Previous Spectral Math Expressions: ° EXp reSS i O n iS :
S float( (S1*'dp|*0 0860493/2)/s2)

Save | Restore | Clear | Delete |

Enter an expression;
(s1*1dpi*0.986049372)/s2

Add t-:u List

| Double

| Cancel Help Radlance pr'eCISIOn m Moon-sun Solar

distance Spectrum
squared;

variable
per file...




Step 6: Define s1

Click “Map Variable to Input File” and

select your radiance (RDN) file Should end up with this:

& variables to Spectra Pairing

Exp: [s1 “Idpi“0.9860493"2)/s2
Exp: [81 "1dpr'0.9860433"2)/s2 Variables used in expression:

Variables used in expression: 51 - [File: M3G20090203T135512 V01 RDN_siER
51 - [undefined

Available Spectra list
Available Spectra list M3 SSG V3 [Wim” 2 um)
M3 SSG V3 [Wm ™2 um)

# variables to Spectra Pairing

Map Yariable to Input File |

Output Resultto @ File ¢ Memory

Map Variable to Input File

Enter Output Filename  Choose | |~ Compress

Ii
OK | Queue | Cancel Help | |




First Click
Exp: [s1 *Idpi*0.9860493"°2)/s2

Variables used in expression:

52-M3 556G "~)'3‘Vlv‘/m"2/um’ =

Available Spectra list
355G V3

Second Click

Map Variable to Input File | Map Variable to Input File |

Output Resultto @ File ¢ Memory

Output Resultto @ File ¢ Memory

Enter Output Filename  Choose | |~ Compress Enter Output Filename  Choose | I Compress

- I
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£, @4/ Step 8: Choose Output File

& variables to Spectra Pairing

e  Then click “OK” and

Variables used in expression:

— ENVI goes to work...

Awvailable Spectra list
M3 SS5G V3

LR

# Spectral Math Processing

Input File : C:\Documents and Settingshjeffn\Desktophagu'walktk
Output File: C:\Documents and Settingshjeffn\Desktophagutwalk!

Map Variable to Input File | — | _

Output Resultto @ File ¢ Memory

Enter Output Filename Choose | |~ Compress

C:\Documents and Settings\jeffin\Desktoplaguiwa

Queue | Cancel | Help |




& #1 Spec Math (Band 9:M:
File Overlay Enhance Tools Windo

& Available Bands List
File Options

/01_RDN
/01_RDN

01_RDN
/01_RDN

¢ Math [Band 7:M

Math (Band

Math [Band 9:

Math [Band 10 1_RDN_

Math [Band 11:M3 3 01_RDN_:
Spec Math [Band 12:M3 3 01_RDN_:
S ath [Band

Math [Band 14:M

Math (Band 15:M3

Math [Band 1

¢ GrayScale ¢ RGB Color

Selected Band
ec Math (Band 1:M3G20030203T135512_Y01_RDN_subset.IMG) (460.9300):

Dims304 » 545 [Double Precision) [BIL]

r'.a\ ' [
NASA %‘f




Check your work!

« Example radiance, observations, and |/
F file posted to M3 website so that you
can make sure you get the same
answer we do:

 http://m3.jpl.nasa.gov/m3data.nhtml

 Filename:
M3 TestSubsetCube M3G20090203T135512 R4.zip

 Note: radiance cube is in older R4

radiance calibration, not U2 as delivered
9/30/11
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