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2. @ H: Light-Speed Vision
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i %X While human vision and traditional computer vision acquire the steady state of the light
distribution on subjects based on the longstanding (and in most cases, reasonable) assumption
that the speed of light isinfinite, transient imaging techniques record the transient process of
the optical response to ultra-short time pulsed illumination, which is the vision on the scale
of light speed. The acquired transient vision information on the scale of light speed provides a
brand new measurement which helpsto identify the essential characteristics of subjects or
reveal the inherent nature of matter, analyze the reflectance feature of subject surfaces, depict
the innate response of matter to the excitation of photons, etc.

Thistak presents the theories of light speed vision. First the light vision system
consisting of afemtosecond laser and an ultra-fast streak camera, the decoupling
computational imaging of time-resolved global light transport and the ultra-fast lens-less
computational imaging of transient light transport are proposed, and transient images of
trillion frames per second are obtained. Then ToF (time-of-flight) based system is built, the
theory of frequency domain analysis on transient light transient is proposed, and mobile and
large scale transient imaging is demonstrated, which provides the foundation for studies and
applications of light speed vision.

3. @ H: Pursuit of Low-dimensional Structuresin High-dimensional Data

RN B BRI

i %L: Inthistalk, wewill discuss anew class of models and techniques that can effectively model
and extract rich low-dimensional structuresin high-dimensional data such asimages and
videos, despite nonlinear transformation, gross corruption, or severely compressed
measurements. Thiswork leverages recent advancements in convex optimization for
recovering low-rank or sparse signals that provide both strong theoretical guarantees and
efficient and scalable algorithms for solving such high-dimensional combinatorial problems.
These results and tools actually generalize to alarge family of low-complexity structures
whose associated regularizers are decomposable. We illustrate how these new mathematical
models and tools could bring disruptive changes to solutions to many challenging tasksin
computer vision, image processing, and pattern recognition. We will aso illustrate some
emerging applications of these tools to other data types such as web documents, image tags,
microarray data, audio/music analysis, and graphical models.
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5. @ H: Title A Geometric Method for Optimal Design of Color Filter Arrays
N M BT
i #: A color filter array (CFA) used in adigital cameraisamosaic of spectrally selectivefilters,
which alows only one color component to be sensed at each pixel. The missing two
components of each pixel have to be estimated by methods known as demosaicking. The
demosaicking algorithm and the CFA design are crucial for the quality of the output images.

In this paper, we present a CFA design methodology in the frequency domain. The frequency
structure, which is shown to be just the symbolic DFT of the CFA pattern (one period of the




CFA), isintroduced to represent images sampled with any rectangular CFAsin the frequency
domain. Based on the frequency structure, the CFA design involves the solution of a
constrained optimization problem that aims at minimizing the demosaicking error. To
decrease the number of parameters and speed up the parameter searching, the optimization
problem is reformulated as the selection of geometric points on the boundary of a convex
polygon or the surface of a convex polyhedron. Using our methodology, several new CFA
patterns are found, which outperform the currently commercialized and published ones.
Experiments demonstrate the effectiveness of our CFA design methodology and the
superiority of our new CFA patterns.
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14, @ H. 3D Point Acquisition, Consolidation, Abstraction and M odeling
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i . Nowadays scanning, processing, analyzing and reconstructing have formed a prevalent
pipeline for 3D model generation. In thistalk, | would like to briefly go through the whole procedure and
introduce state-of-the-art algorithms on each technical aspect.
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