




















Figure 4. (Upper image on previous page) This figure is a Landsat Thematic Mapper (TM) scene which shows a

TM7/TM4/TM2 channel false color composite of the oil fires in the Greater Burgan Oil Field in Kuwait shortly after
the Gulf war in May 1991. The entire three channel scene which is 5965 X 6967 pixels X 24 bits (125 Mbytes) has
been read directly into memory and manipulated on the IISS workstation. An interactive program that allows a 1280
X 1024 pixel sized window to roam over the entire scene at full, reduced, or zoomed resolution was used to create
the insert in the far upper right hand corner showing two of the fires with the heated surroundings, black smoke from
burning oil, and white smoke from burning salt.The lower insert is a system performance monitor which reports on
usage of different resources on the SGI 4D/340 VGX including the activity of the four CPUs (CPU 3 was fully
occupied running a numerical weather model) and memory usage (90% percent of the available memory was used
and shared between the large Kuwait Landsat image, the numerical model program and other system processes)

Figure 5. (Lower image on previous page) Visualization software using the ImageVision Library™ from Silicon Graphics

provide some useful techniques for viewing three-dimensional data sets such as those provided by the AVRIS
hyperspectral instrument. The above figure shows a sample AVIRIS data set of the Ames, California area displayed
as a cube with the z axis representing frequency. Interactive control of smoothing and two orthogonal cutting planes
is available in the cubecut program and selection of channels, ratios, or differences for displaying false color

images and performing interactive pixel classification is available in the viewSpectra program.

A high performance (120 MIPS, 20 MB/s) IISS
workstation, with a very large fully configured memory (256
MB) and a large (5 GB) medium performance (2 MB/s) mass
data storage system was used for this demonstration. This system
has made possible the effective manipulation and analysis of very
large data sets. For example full sized multispectral Landsat TM
scenes, full GOES images and 900 frame (grayscale) animations
as large as 236 MB have been loaded into the workstation for
visualization. Work with these very large data sets has
emphasized the need for even higher performance systems with
massive data storage capabilities. Fortunately, the electronics
industry continues to develop higher performance systems at
lower cost. At the high-end, workstations are being designed to
take over many of the functions of supercomputers, and at the
low-end, the first high performance Reduced Instruction Set
Computer (RISC) personal computer (< $10,000) has just come
onto the market. The RISC PC is being developed for interactive
Computer Aided Design (CAD), color publishing, and audio and
video production among other applications. These advances are
driving down prices to the point where effective manipulation and
analysis of very large remote sensing data sets has become
practical for most researchers.
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