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GPU Parallelization of Trilateral Upsampling
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Abstract: Special cameras, such as far infrared cameras or time of flight cameras, are expensive while most of their spacial
resolutions are low. On the other hand, standard RGB cameras are much cheaper and their spacial resolutions are high. Trilateral
Upsampling can generate high resolutional special camera images by utilizing RGB images as guide information. However, the
computational time is unbearably long, because the filter varies depending on the pixel values. This report presents 1) a method
transforming the original upsampling to a equivalent linear filtering in an augmented space and 2) a parallel implementation of this
filtering using GPU. Through the experiments, we confirmed that our accelerated method consumes 50ms for producing one high-
resolutional image, while the original Trilateral Upsampling consumes almost three hours.
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