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The spectral reflectance of objects provides innate information about material properties that
have proven useful in applications such as classification, synthetic relighting, and medical
imaging to name a few. In recent years, fluorescence analysis of scenes has received attention.
What makes fluorescence different from ordinary reflection is the transfer of energy from one
wavelength to another. it is well-known that the fluorescence excitation-emission
characteristics of many organic objects can serve as a kind of "fingerprint" for detecting the
presence of specific substances in classification tasks. In this talk, I will present a coded
illumination approach whereby light spectra are learned such that key visual fluorescent
features can be easily seen for material classification. I will also introduce scene analysis based
on hyperspectral reflectance such as deriving analytical spectral appearance model of wet
surfaces for recovering the original surface color and the degree of wetness from a single
observation and a novel approach for hyperspectral reconstruction from RGB. Our approach
simultaneously learns optimized camera spectral response functions (to be implemented in
hardware) and a mapping for spectral reconstruction by using an end-to-end network.
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