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( Encounter of Lattice-type coding with Wiener's MMSE and Shannon’s
Information—Theoretic Capacity Limits in Quantity and Quality of
Signal Transmission )
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Abstract

By comparing Wiener'sMMSE on stochastic signal transmission with Shannon’s mutual information first proved by CE.
Shannon in terms of information theory, connections between two approaches were investigated. What Wiener wanted to
see in signal transmission in noisy channel is to try to capture fundamental limits for signal quality in signal estimation.
On the other hands, Shannon was interested in finding fundamental limits of signal quantity that maximize the uncertainty
in mutual information using the entropy concept in noisy channel . First concern of this paper is to show that in
deriving limits of Shannon’s point to point fundamental channel capacity, Shannon’s mutual information obtained by
exploiting MMSE combiner and Wiener filter's MMSE are interelated by integro-differential equantion. Then, At the
meeting point of Wiener's MMSE and Shannon’s mutual information the upper bound of spectral efficiency and the
lower bound of energy efficiency were computed. Choosing a proper lattice-type code of a mod-A AWGN channel model
and MMSE estimation of a confirmed to lead to the fundamental Shannon capacity limits.

Keywords : minimum mean squared error(MMSE), Information-theoretic limits, optimal filtering,
channel capacity, mutual information
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Table 1. Connection between Wiener's MMSE and Shannon’s channel capacity.
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