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Agenda!
•  Overview of the HyspIRI data products!
•  L2 error decomposition!
•  Recent investigations!

– Radiometric corrections!
–  Iterative H2O path estimation!
– Aerosol estimation!



HyspIRI L2 
processing 
objectives!

10/28/14	
   JPL	
  /	
  HyspIRI	
  Workshop,	
  October	
  2014	
   3	
  

At	
  any	
  
eleva*on	
  

Accurate	
  
reflectance	
  
measurements	
   Without	
  in-­‐

scene	
  
references	
  	
  

Under	
  clear	
  or	
  
hazy	
  skies	
  



AVIRIS	
  
Calibrated	
  
Radiance	
  

677	
  pixel	
  swath	
  

30m	
  
Gaussian	
  
resampling	
  

60m	
  
Gaussian	
  
resampling	
  

x,y,z	
  
coordinates	
  of	
  
pixel	
  centers	
  
(Boardman)	
  

18m	
  
nearest	
  
neighbor	
  
resampling	
  

HyspIRI	
  
NEdL	
  
added	
  

HyspIRI	
  
NEdL	
  
added	
  

ATREM	
  

ATREM	
  

ATREM	
  

Products:	
  
18m,	
  30m,	
  60m	
  	
  

op;cal	
  paths	
  for	
  H2O	
  
18m,	
  

30m,	
  60m	
  
obs	
  

18m,	
  
30m,	
  60m	
  
radiance	
   18m,	
  30m,	
  60m	
  

reflectance	
  

10/28/14	
   JPL	
  /	
  HyspIRI	
  symposium,	
  17-­‐18	
  March	
  
2014	
   4	
  

h[p://aviris.jpl.nasa.gov/data/AV_HyspIRI_Prep_Data.html	
  

HyspIRI simulated data products!
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Ground truth validation targets!
•  Dark targets too bright, bright targets too dark !
•  This suggests uncorrected scattering is a major offender!
•  Accuracy degrades somewhat at short wavelengths!
•  Water vapor maps (not shown) still show some “vegetation bias”!
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Agenda!
•  Overview of the HyspIRI data products!
•  L2 error decomposition!
•  Recent investigations!

– Radiometric corrections!
–  Iterative H2O path estimation!
– Aerosol estimation!



1. Radiometric corrections!
•  Clouds are assumed smooth in the UV.  "
•  This leads to a radiometric gain estimate"
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ATREM derived cloud reflectance spectra from standard AVIRIS L1B data

The blue portion reflectance values are too small
in comparison with NIR reflectance values

Retrieved cloud reflectance spectrum

Assumed (or guessed) cloud reflectance spectrum
The ratio of the guessd/retrieved  = empirical scaling curve for proposed 

application to the AVIRIS L1B spectra)
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Typical vegetation spectra!
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Clear veg pixel reflectance spectra before and after application of the 
empirical gain curve to AVIRIS L1B data
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2. Reducing 
bias in H2O 
vapor maps!

10/28/14	
   JPL	
  /	
  HyspIRI	
  Workshop,	
  October	
  2014	
   11	
  

Courtesy	
  Elyse	
  Pennington	
  
(poster	
  at	
  this	
  workshop)	
  

1100 1120 1140 1160 1180 1200 1220 1240
0

0.05

0.1

TO
A

 R
ef

le
ct

an
ce

1100 1120 1140 1160 1180 1200 1220 1240

0.2

0.4

0.6

0.8

1

Tr
an

sm
itt

an
ce

1100 1120 1140 1160 1180 1200 1220 1240
−10

−5

0

5

10

Wavelength (nm)%
 R

es
id

ua
l (

m
od

el
−m

ea
su

re
d) Wavelength"

Liquid"

Vapor"

Observed"

Model"

Linearized fit"



2. Reducing 
bias in H2O 
vapor maps!
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2. Reducing 
bias in H2O 
vapor maps!
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Iteration!

Melting Snow with Vegetation!
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3. Bayesian estimation of 
aerosol parameters!
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3. Bayesian estimation of 
aerosol parameters!
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3. Bayesian estimation of 
aerosol parameters!

1.  In advance, model the distribution of valid 
surface reflectances (Gaussian Mixture Model)!

2.  At runtime, generate reflectance hypotheses 
based on many aerosol parameters!

3.  Calculate the probability of each hypothesis!
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3. Bayesian estimation of 
aerosol parameters!
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Thanks!!
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The ATREM Approach!
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Typical transmittance !

[Gao and "
Green 2010]"
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3. Bayesian estimation of 
aerosol parameters!
1.  In advance, model the distribution of valid surface 

reflectances (here a Gaussian Mixture Model)!
2.  At runtime, generate reflectance hypotheses based 

on different aerosol parameters!
3.  Calculate the probability of each hypothesis!
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