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Background

Polar codes achieve the symmetric capacity of any DMC W having
OpN logNq encoding and decoding complexity, where N denotes the
blocklength [Arıkan’09].

Using Gallager’s shaper idea, polar codes can be used to achieve the
capacity of any DMC at the cost of a slightly higher encoding and
decoding complexity [Sasoglu,Telatar&Arıkan’09].
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A q-ary input Um (with q “ 2m for m P Z`) whose elements are i.i.d.
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distributed is shaped into a rational approximation to

X „ Bernoulli ppq, i.e. X̂ „ Bernoulli pk{qq where k P Z` and
k{q « p.
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Results

We construct a different shaper SK,L using polarization-based
randomness extraction to simulate the capacity-achieving input vector
XL from a uniformly-random input UK .
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We use source polarization to obtain an efficient encoder and decoder.
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An application to the AWGN channel is discussed.
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