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Active Light Fields for Image Understanding, Recognition, and Synthesis
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We studied active illumination using high degrees of freedom (DoF) lighting
system termed “ active light fields” for image understanding, recognition, and synthesis. This
approach makes use of high DoF lighting systems such as a multi-layer display, a DLP projector (and
a high speed camera), and a multi-spectral light stage, and controls the positions, directions, and
wavelengths of light sources illuminating an object of interest so that we can obtain input images
useful/optimal for specific task of image understanding, recognition, and synthesis. We built/used
such high DoF lighting systems and developed novel image processing algorithms, and then achieved
multispectral global-direct separation, reflective-fluorescent separation, material classification
with optimal illumination, and image-based relighting with 5D incident light fields.
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