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Abstract
Over the last two decades, the data-driven approach has achieved tremendous success in computer graphics and
significantly improved the photorealism in rendering. This approach, however, soon becomes incompetent for
many appearance phenomena in nature (even with today’s most sophisticated acquisition systems), such as
time-varying reflectance, fluids, and dynamic light field, which are inherently complex and high-dimensional.
In this talk, I argue that a better way to tackle high-dimensional appearance is the information-driven approach.
It has two key distinctions compared to the data-driven approach. First, instead of directly sampling 2D slices of
appearance (which is both expensive and redundant), novel imaging systems can be designed to take coded,
information-condensed measurements, which can later be decoded computationally. In particular, I will
describe how we used coded illumination for efficient recovery of time-varying volume densities from a single
view and how we designed coded exposure for CMOS image sensors for flexible space-time sampling. Second,
instead of directly tabulating and interpolating the measured high-dimensional data, low-dimensional
computational models and associated editing operators can be developed for controllability in synthesizing or
reversing the appearance effect from images. As examples, I will describe how we exploited the space-time
coherence for modeling time-varying surface reflectance across a wide range of weathering processes and how
we incorporated natural image priors for removing image artifacts due to contaminated camera lenses. I believe
the information-driven approach is also able to prompt fundamentally new research on acquisition and
representation for other disciplines in imaging science that go beyond computer graphics.
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