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LOSSLESS COMPRESSION STUDIES FOR NOAA’S FUTURE GOES ADVANCED SOUNDERS

1. INTRODUCTION

»To support future GOES data compression studies,
we investigate various 2D and 3D lossless
compression methods using the grating-type
Atmospheric Infrared Sounder (AIRS) data and the .
National Polar-orbiting Operational Environmental
Satellite System (NPOESS) Airborne Sounder
Testbed-Interferometer (NAST-I) data.
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»These data compression techniques are applicable
for future GOES sounder data rebroadcast.

»We show that an average lossless compression
ratios of 3.33 and 5.10 are achievable for the AIRS
grating data and the NAST-I interferometer data,
respectively.

2. ULTRASPECTRAL DATA FOR LOSSLESS COMPRESSION STUDIES

« Test Data from AIRS (*Grating Spectrometer Type Sounder Sensor*)
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» NAST-I flight instrument specifications
« Aircraft platform
 Spectral Resolution: 0.25 cm-1
« Spectral Range:
« Longwave: 645 - 1300 cm -1
* Midwave: 1290 - 2000 cm-1
« Shortwave: 1980 - 2700 cm-1
« Spatial Resolution: 2.6 km field of view @ 20 km altitude
« Scan Width +/- 480
« Number of Elements/Scan Line:13 earth spots

» NAST-I Interferogram Data Format
« Longwave, midwave, and shortwave interferograms stored separately.
« Test dataset has two scenes:
Scene 1.Winter case off the East Coast of the U.S
Scene 2. Summer case off the Coast of Italy (ADREIX)
« Each scene has 100 scan lines each containing 15 views
(2 blackbody views + 13 earth views)
« Each longwave, midwave, and shortwave interferogram has
3957 points
« Real and imaginary parts of interferogram data stored separately
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3. CIMSS-DEVELOPED DATA PREPROCESSING SCHEME

» CIMSS’s Bias-Adjusted Reordering (BAR) data preprocessing scheme (Huang et al. 2004) improves the
performance of state-of-the-art compression methods (2D CALIC, 2D JPEG-LS, 2D JPEG2000 (Part 1), 3D JPEG2000
(Part 2))
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> Adaptive VQ-based Linear Predition (AVQLP) (Huang et al. 2006): The AVQLP
method consists of four steps: adaptive vector quantization (VQ), adaptive linear prediction,
adaptive scalar quantization (SQ), and entropy coding, as shown below.
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5. COMPRESSION RESULTS

» Results for AIRS grating data with 10 complete granules (NOT the lower-noise 1501-

channel subset.)
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> Lossless PCA (Huang et al. 2004) Compression results for the 10 AIRS granules with the 1502-channel subset > Results for Michelson interferometer data with 2 scenes.
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» Lossless Multiwavelet Compression (MWT) (Huang et al. 2006): Utilizes an integer version of the
multiwavelet transform to obtain lossless compression for ultraspectral sounder data.

» Prediction-based Lower Triangular Transform (PLT) (Huang et al. 2006): PLT features the same
decorrelation and coding gain properties as PCA/KLT, but with lower complexity (i.e. less CPU time).

> MST-embedded JPEG-LS (Huang et al. 2006): Embeds the minimum spanning tree algorithm in JPEG-LS for
finding optimal pairs of predicting and predicted channels that minimize the prediction errors.
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» CIMSS’s BAR data preprocessing scheme significantly improves the
compression ratios of such state-of-the-art compression methods as
2D JPEG2000 (Part 1), 3D JPEG2000 (Part 2), 2D CALIC,
and 2D JPEG-LS

» After applying the BAR preprocessing scheme, the standard state-of-the-art
compression methods perform almost equally well !!

» BAR has been shown to be more effective than MST with context-based arithmetic

coding.

» New CIMSS-developed compression methods (Lossless PCA, PPVQ, FPVQ, PLT,
MWT, OOMP, MST-embedded JPEG-LS, and AVQLP) show better results on
ultraspectral sounder data than standard compression methods, achieving average
lossless compression ratios of 3.33 and 5.10 for grating and interferometer data

respectively.
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