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Abstract

Multiple description coding is a quantization technique for multimedia transmission through
unreliable links. A general achievable 2-description rate region was found by EI Gamal and Cover,
and was shown to be tight for the quadratic Gaussian case by Ozarow. In this talk, | will present a
constructive quantization scheme that can achieve the whole Gaussian 2-description rate region.
The key idea is that a high dimensional nonlinear quantization system can be converted into a linear
system with small nonlinear components. More fundamentally, our scheme reveals an intimate
connection between Shannon's theory for digital systems and Wiener's theory for analog systems.

Our scheme also suggests a natural inner bound of the rate region for the general $L$-description
case. It turns out that the inner bound is tight for quadratic Gaussian multiple description coding
with individual and central distortion constraints, which solves a longstanding open problem. Our
proof is based on von Neumann's game theory. Specifically, it is shown that the inner bound can be
interpreted as a min-max game and the corresponding max-min game yields an outer bound; these
two bounds coincide due to the existence of a saddle point.

I will also discuss some intriguing connections between multiple description coding and other
major problems in network information theory.
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