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Abstract Simulation Approach for VIIRS Results

The success of MODIS (Moderate Resolution Imaging Spectroradiometer) in creating » To satisfy the needs of data experiments requiring simulated VIIRS vegetation indices for high « The MODIS case demonstrates expected results from higher spatial/spectral fidelity.
unprecedented, timely, high-quality data for vegetation and other studies has created great temporal frequency regional applications, multitemporal VIIRS red and near-infrared data e The VIIRS case demonstrates that simulation of VIIRS from MODIS has its limitations.
anticipation for data from VIIRS (the Visible/Infrared Imager/Radiometer Suite). VIIRS will be from must be simulated from MODIS red and near-infrared bands. The initial simulation Spatially, MODIS does not meet the Nyquist criterion, so there are phasing errors in
carried onboard the joint NASA/Department of Defense/National Oceanic and Atmospheric approach is limited to differences in spatial characteristics between the imaging systems, so challengi’ng ceree Al A [KETEr W serE|

Administration NPP (NPOESS (National Polar-orbiting Operational Environmental Satellite PSF (point spread function synthesis and pixel degradation are applied.

System) Preparatory Project). Because the VIIRS instruments will have lower spatial resolution
than the current MODIS instruments at nadir—400 m versus 250 m—for the channels used to

 Initial simulation is based on nadir PSF only.

|1st Tier: MODIS Simulation | (TheViRs )

generate Normalized Difference Vegetation Index data, scientists need the answer to this question: A MOPIS Sand 1 PSF @ nadh ) e e e ) H ey simulation has
how will the change in resolution affect vegetation studies? e pare tor ) ) N /MODIS simulated g Mom%aégglated , Moﬂ%’i@tea somewhat greater

: : : : i from Hyperion ) v ™2 ve o, scatter and lower
By using simulated VIIRS measurements, this question may be answered to a great degree before MODIS and VIIRS was highly 8 80/ 3 o sl E G
the VIIRS instruments are deployed in space. Using simulated VIIRS products, the U.S. red bands are correlated with = st indicates that the
Department of Agriculture and other operational agencies can then modify their decision support shown at right. The actual MODIS 3| simulations
systems appropriately in preparation of receipt of actual VIIRS data. One pathway to achieving ART convolves the N / 3 R2 =096 should be used
VIIRS simulations and validations is the ART (Application Research Toolbox), an integrated set of Input MODIS data to . 1 carefully in
algorithms and models developed in MATLAB® that enables users to perform a suite of SRS Sy 500 500 rapidly varying
simulations and statistical trade studies on remote sensing systems. Specifically, the ART provides °s = S \Scenes -/
the capability to generate simulated multispectral image products, at various scales, from high 500 500 N 500 500 N ) . (" All scatter plot units W mr2 prm? sr1 |
spatial hyperspectral and/or multispectral image products. The ART uses acquired (i.e. “real”) or MODIS PSF based on on-orbit characterization by Rojas et al. (2002). VIIRS PSF based on anticipated performance as 2nd Tier: VIIRS Simulation |
synthetic datasets, along with sensor specifications, to create simulated datasets. Existing data stated by Schueler et al. (2003). VIIRS Band i - VIRS Band 12
products (such as those from MODIS) can be generated to validate the simulation process. VIR o R VIRS o e VRS
In this study, VIIRS simulations were performed using Hyperion and MODIS datasets. The TWO-Tiered Val idati()n gf 80 o '.’}.. ]
hyperspectral and hyperspatial properties of Hyperion data were used to produce simulated MODIS 100 S (n=si0) % I
and VIIRS products. Hyperion-derived MODIS data were compared with near-coincident MODIS Because no actual VIIRS data exists with which to test the simulation approach, it is necessary to Bl St
collects to validate spatial synthesis, which provided a basis to ascertain the accuracy of converting validate with higher spatial/spectral fidelity data. ) £ . T ©
from MODIS to VIIRS. MODIS-derived VIIRS data is needed for global coverage and for the i : £l o oot IR
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First, higher fidelity data

generation of time series for regional and global investigations. These types of simulations have Hyperspectral/Higher spatia

errors associated with aliasing for some scene types. This study helps quantify these errors and é T \ I — .I :\jgéfsd to simulate
identify common cases where high—quality, MODIS-derived VIIRS data can be effectively fisgﬁpy (’j:,ﬂa iz algoird
simulated.

match to coincident / 4D .
MODIS, VIIRS as _ Conclusions
simulated from MODIS e L

 The usefulness of the ART software is borne out by the excellent correlative results in

can be compared to Hyperspectral

Problem VIIRS as simulated from Reference | simulating MODIS from coincident Hyperion.
. L o . the higher fidelity M)l Simulation S Smulated e The simulation of VIIRS from MODIS performed reasonably well in a challenging scene.
rocess 5 o 5
Vegetation monitoring applications that have begun to depend on daily MODIS data must convert @urce. / [Process e Better results can be expected in more homogeneous scenes such as one might expect in

VIIRS, but significant differences exist between the two instruments. agricultural and forest-dominated landscapes.

ART Synthesis of

ART Synthesis of

VIIRS from MODIS N eXt Ste pS

VIIRS from
K \ / \ Hyperspectral

MODIS: VIIRS: Ref dditional validati iments i f extensive large field agriculture and
Whiskbroom imaging radiometer Whiskbroom imaging radiometer eference S « Conducta |t|o_na validation experl_ments In areas o exten5|ye arge field agricu ture an
Bands: 36 from 0.4 to 14.5 um Bands: 22 between 0.3 pm and 14 um ColIS Simulated Product PG T Ve large managed timberlands to establish usefulness for vegetation monitoring.
5 . . . Imulate . . Imulate
gpatlr?l ZR?BZ%IEtuon: 250 m; 500 m; 1,000 m gpanr?l R;%%I(;Jﬂon: 400 m and 800 m VIIRS = validation VIRS o Update spatial simulation to more closely model the across-track variation of MODIS and
wath: 2, m WALHESS, L VIIRS spatial characteristics.
Repeat Time: Global coverage in 1-2 days Repeat Time: 1 day _ P _
Design Life: 6 years Design Life: 7 years  Refine metadata to more closely conform to that currently available for MODIS products.
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Capability: The Application Research Toolbox

e.g., AVIRIS, Hyperion, MODIS, etc. _
(Blonski et al., 2002)

High SNR High SNR
High Spatial Res.
Multispectral

Imagery

@imulations based on )
spectral and spatial
degradation of higher-
resolution images acquired
with existing remote

\sensing Instruments )

t

| Atmospheric I
> Correction —
Transformation

Band-to-Band
Registration

Low Pass
Filtering or PSF
Synthesis

Related Poster & Presentation

Prados, D., R.E. Ryan, and K.W. Ross, 2006. Remote Sensing Time Series Product Tool. Eos Transactions AGU,
87(52), Fall Meeting Supplement, Abstract IN33B-1341. (poster)

(ART IS Implemented in
MATLAB®. Not all ART
elements are necessary

e.g., LDCM, VIIRS

for every simulation - Noise Data Co:;:ﬁif’oa,:ial Hvoeri MODIS from Hvoeri Aotual MODIS T — SR e «  O’Hara, C.G,, R. Moorhead, D. Shaw, B. Shrestha, K.W. Ross, D. Prados, J. Russell, and R.E. Ryan, 2006. Integrated
C Resampling . . ] ) > yperion rom ryperion ctua rom ryperion rom . . . . .
\_ 4 Simulation Quantization Multispectral GSD = 30 m 63D = 250 m GSD = 250 m [ GSD = 380 m ] [ GSD = 380 m J use of tools and technologies for rapidly prototyping simulated data products of future NASA observing systems for

evaluation in application of national importance. Eos Transactions AGU, 87(52), Fall Meeting Supplement, Abstract
IN32A-05. (presentation, Session IN32A, Wednesday, Dec. 13, 11:20)

Imagery

IN33B-1340 Patrticipation in this work by Science Systems and Applications, Inc., and by Computer Sciences Corporation was supported by NASA at the John C. Stennis Space Center, Mississippi, under Task Order NNS04AB54T.

RELEASED - Printed documents may be obsolete; validate prior to use.



Form Approved
REPORT DOCUMENTATION PAGE OMB No. br04.0188

The public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing
data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or
any other aspect of this collection of information, including suggestions for reducing this burden, to Department of Defense, Washington Headquarters Services, Directorate
for Information Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that
notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently
valid OMB control number.

PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) |2, REPORT TYPE 3. DATES COVERED (From - To)
22-11-2006 Conference Poster 05/2006 - 11/2006

4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Simulating Visible/Infrared Imager Radiometer Suite Normalized Difference  |NASA Task Order NNSO4AB54T

Vegetation Index Data Using Hyperion and MODIS 5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER
Ross, Kenton W. (1); Russell, Jeffrey (2); Ryan, Robert E. (1)

5e. TASK NUMBER

5f. WORK UNIT NUMBER
SWR UX00-5502-00

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
NASA John C. Stennis Space Center, MS 39529 REPORT NUMBER

Science System and Applications Inc., Bldg. 1105, John C. Stennis Space Center, MS

39529 (1)

Computer Sciences Corporation, Bldg. 1105, John C. Stennis Space Center, MS 39529 SSTI-2220-0089-R

)

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSORING/MONITOR'S ACRONYM(S)

National Aeronautics and Space Administration, Washington, DC 20546-0001 NASA

11. SPONSORING/MONITORING
REPORT NUMBER

12. DISTRIBUTION/AVAILABILITY STATEMENT
Unclassified - Unlimited

Subject Category 43

Availability: NASA CASI (301) 621-0390

13. SUPPLEMENTARY NOTES
2006 AGU Fall Meeting, 11-15 December 2006, San Francisco, CA, USA

14. ABSTRACT
VIIRS simulations and validations will be based on the Application Research Toolbox, an integrated set of algorithms and models
developed in MATLAB® that enables users to perform a suite of simulations and statistical trade studies on remote sensing systems.
The hyperspectral and hyperspatial properties of Hyperion data will be used to produce simulated MODIS and VIIRS products.
Hyperion-derived MODIS data will be compared with near-coincident MODIS collects to validate both spectral and spatial
synthesis, which will ascertain the accuracy of converting from MODIS to VIIRS.

15. SUBJECT TERMS
remote sensing, VIIRS, MODIS, Hyperion, NDVI, vegetation, simulation

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF | 18. NUMBER [ 19b. NAME OF RESPONSIBLE PERSON
ABSTRACT OF . .
STI Help Desk at email: help@sti.nasa.gov

a. REPORT | b. ABSTRACT | c. THIS PAGE PAGES
19b. TELEPHONE NUMBER (Include area code)

U U U uu 1 (301) 621-0390

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std. Z39-18

RELEASED - Printed documents may be obsolete; validate prior to use.





