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1. INTRODUCTION
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sounders (e.g. AIRS, IASI, GIFTS) and .
hyperspectral imagers (e.g. AVIRIS) provide [
high spectral and spatial resolutions for ]
improved weather forecast and geographic 'i
information. l
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» Given the unprecedented volumes of three-
dimensional data generated by these advanced
sensors, the use of robust data compression
techniques will be beneficial for data
transmission and archiving.

>In support of NOAA’s future GOES ~ ~

data processing studies, we develop
various 2D/ 3D lossless compression
methods tested AIRS, GIFTS and
AVIRIS data.
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* CIMSS's DATA PREPROCESSING SCHEME
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2. AIRS ULTRASPECTRAL GRATING DATA

« Each AIRS granule consists of
2378 channels with 135 scan lines
containing 90 cross-1
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«Infrared Spectral Coverage

10 selected NASA AIRS digital counts granules on March 2, 2004
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AIRS digital counts at wavenumber 800.01cm! for the 10 selected granules

CIMSS’s Bias-Adjusted Reordering (BAR) data preprocessing scheme (Huang et
al. 2004) improves the performance of state-of-the-art compression methods.
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* CIMSS's NEW LOSSLESS COMPRESSION METHODS

« Lossless PCA (Huang et al.
2004)

« Predictive Partitioned
Vector Quantization (PPVQ)
(Huang et al. 2004)
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3. GIFTS ULTRASPECTRAL INTERFEROMETER
DATA COMPRESSION

Geostationary Imaging Fourier Transform !
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Each GIFTS datas consists of

« longwave real and imaginary parts, each
with 1031 channels; 128 x 128 spatial
samples =

« midwave/shortwave real and imaginary
parts, each with 2062 channels; 128 x 128
spatial samples

Five GIFTS uplooking interferometer data =
collected on 13 Sept. 2006 by SDL, Univ. of
Utah for compression studies
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4. AVIRIS HYPERSPECTRAL IMAGER DATA
COMPRESSION
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* NASA JPL AVIRIS hyperspectral imager has 224 bands with wavelengths from 400
to 2500 nanometers (nm)

* AVIRIS test dataset has been widely used in IEEE & SPIE compression society for
hyperspectral imager data compression benchmark

CIMSS’s LAIS-LUT method (Huang et al. 2006) pushes
lossless compression of the AVIRIS hyperspectral imagery data
to a new high with an average compression ratio of 3.47.
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5. TOWARDS ERROR RESILIENCE IN
SATELLITE NOISY TRANSMISSION

CIMSS’s 3DWT-RVLC method (Huang et al. 2005) yields
significantly better error resilience than 3D JPEG2000 (Part 2).
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6. TOWARDS HARDWARE IMPLEMENTATION
FOR REAL-TIME SATELLITE REBROADCAST
TMS320C6416 DSP board

Compression ratio comparison between 3DWT-RVLC and
the DSP version of 3DWT-RVLC
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7. SUMMARY

This poster presents the current status of
lossless compression of ultraspectral sounder
and hyperspectral imager data that have been
conducted since 2004 at the Cooperative
Institute of Meteorological Satellite Studies
(CIMSS), the University of Wisconsin-
Madison.
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