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Abstract
Multiuser information theory has come to the forefront of the scientific community for more than
five decades. The multi-terminal source coding problem in the vector Gaussian setting is
investigated in this talk. The major efforts are devoted to characterize the rate distortion regions of
some fundamental models, such as distributed source coding problem and multiple description
coding problem.
First, we re-derive the rate distortion region of the vector Gaussian one-help-one problem. We
present the entropy using Fisher information matrix, and derive a new extremal inequality based on
the method of integration over a path of a continuous Gaussian perturbation. We then apply this
extreme inequality to characterize the entire rate region of the vector Gaussian one-help-one
problem.
Second, we introduce the problem of multiple description coding with the tree structured distortion
constraints. In particular, a single-letter lower bound on the minimum sum rate is derived. For the
vector Gaussian source setting with the covariance distortion measure constraints, it is shown that
this lower bound coincides with the generalized El Gamal-Cover scheme.
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