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A necessary companion to the computation of numerical models and large-scale image processing is the visualization of datasets and results.  Researchers at the U. S. Geological Survey (USGS) Center for Earth Resources Observation and Science (EROS) have collaborated with academic partners to address increasingly complex geoscience data visualization requirements.  The initial outcome of this collaboration was the GeoWall, a combination of new projection technology, fast and inexpensive graphics cards and computers making it possible to provide a stereo projection system much more affordable than previous commercial solutions.  The GeoWall makes use of these components to view stereo imagery and three-dimensional models in a low-cost environment, enabling geoscientists to visualize the structure and dynamics of the Earth and aid the understanding of spatial relationships.  This computer-based implementation of familiar stereo concepts has the potential to bring virtual reality to a larger number of geoscience audiences.  Another unplanned outcome of the GeoWall collaboration was formulation of the GeoWall Consortium, a group of researchers promoting the sharing of data, software, and information for the commodity-component virtual reality community (http://GeoWall.org). Because of the momentum generated by the Consortium recent deployment of GeoWall systems have increased dramatically, partly due to the adoption of the technology by major GIS software vendors, whose products are now compatible with GeoWall systems.

Although the GeoWall was a significant advancement in dealing with 3-D data, it is not as well suited for high resolution data.  To address the need for high resolution displays, the GeoWall-2 was conceived and developed in conjunction with academic partners.  The Geowall-2 is a scalable, cluster-based visualization system, comprised of varying numbers of computers and Liquid Crystal Displays (LCDs).  These systems enable visualization of large remote sensing data, volume rendering imagery, mapping data, seismic interpretation, interactive museum exhibits and other applications requiring large collaborative screen areas.  This technology has been developed by the National Science Foundation-sponsored OptIPuter project, which solicited the USGS to be a federal affiliate partner.  The goal of this next-generation cyberinfrustructure project is to develop new visualization architectures to enable geoscience researchers, who are generating terabytes and petabytes of data, to interactively visualize, analyze, and correlate data from multiple storage sites connected to optical networks.  A future generation of visual communication tools will be necessary for geoscience researchers, educators, and practitioners to interactively visualize this dynamic data being generated by high performance computing platforms, and enable extension to larger problem sizes, data sets, and geographic extents.  This evolving technology is blurring lines of distinction between computational and visualization systems, which will be necessary for remote collaboration and the effective communication of geoscience research results to policy makers, decision makers, and the public.
A GeoWall 3-D display, a desktop stereo display, and a Personal GeoWall-2 (PG2) display will be described and demonstrated to portray the current state of the art in visualization systems.
