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Abstract

Current radiometric source standards disseminated by National Metrology Institutes (NMIs) such as the National Institute of Standards and Technology (NIST) in the U. S., e.g., tungsten filament lamps and blackbodies; reflectance plaques and integrating spheres, are spatially uniform and have spectral properties that vary smoothly with wavelength.  These sources are ideal for cases where customers' applications utilize sources with similar spectral and spatial properties.  However, this is not the case for most radiometric applications.  Consequently, the need exists for advanced calibration artifacts, able to produce realistic spectral distributions and spatial scenes, to enable more complete instrument characterization in the laboratory.  

In this work, we describe a radiometric platform for the development of application-specific metrics to quantify the performance of sensors and systems.  The platform consists of spectrally programmable light sources and spatially programmable projection systems that can generate complex spatial and spectral distributions.  With the same fundamental technology, platforms can be developed for the ultraviolet, visible and infrared regions.  Using this platform, sensor and system performance may be quantified in terms of the accuracy of measurements of standardized sets of complex source distributions.  The same platform can also serve as a basis for algorithm testing and instrument comparison.  
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