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Large-scale displacement of petroleum is expected to come primarily from low-cost crop residue feedstocks.  However, a lack of effective equipment and methods for harvesting, storing, and fractionating crop residues for subsequent conversion processes inhibits their utilization. To address these issues, researchers at the INEEL are developing approaches for implementing the unit operations of a combine harvester into a single pass, multi-component harvester for grain and crop residue.  This paper describes an image-based measurement system capable of obtaining accurate numeric characterization data on the harvester biomass separation processes.  This visualization tool allows computational models to be linked with experimental data in a 3-D visualization system to computationally test performance of various biomass separation techniques and systems for multi-component harvesting.  By coupling advanced spatial sensing technologies (i.e., the imaging system) with computational and visualization technologies, researchers will be able to see the results of experimental and computational studies in the context of the combine physical separation environment. This will enable the innate pattern recognition skills of the expert, bringing to light key relationships that have previously been unknown, and result in breakthroughs for understanding biomass separation system performance.

