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\ Convolutional Codes /

Definition 1 A convolutional code is an
[F[s]-submodule of F"[s|. If this submodule has rank k,
then we say the code has rate k/n. There exists an

injective module homomorphism

Y FF[s] — F"[s]

Equivalently, there is a full rank k£ X n polynomial
matrix G(s) such that

/ C = {v(s)|Tu(s) € F*[s] : v(s) = u(s)G(s)}

IMA 3



Input-State- utput Representation

Consider the matrices
cF cF * cF™ *  and
cF™ k kA rate m convolutional code C of

complexity can be described by the linear system

governed by the equations:

\_
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De ne the controllability matrix of the pair (

()=

De ne the observability matrix of the pair (
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An ( ) representation is mi imal if
rank  ( ) =

An ( ) representation is 0 e a le

(non-catastrophic with delay ) if
rank ) =

As we shall see, ( )and  ( ) can be
viewed as generator or parity check matrices of
linear block codes that aid us to decode the overall

convolutional code.
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