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method of decoding has its tradeoffs. While there is the opportunity that we decrease SDR com-

pared with hard-decision decoding for the case of uncorrected decoding, we can also increase SDR

when decoding received codewords in an intermediate region that would otherwise be corrected

with hard-decision decoding.

2.2 Mathematical and Software Models

2.2.1 Binary Symmetric Channel

The binary symmetric channel is one in which each bit in the stream has an equal probability of

being flipped. If the probability of one bit being flipped is ε then the probability of a message

containing n bits being sent over a BSC with k bits being flipped is:

(
n

k

)
εk(1− ε)n−k

2.2.2 Additive White Gaussian Noise Channel

The additive white Gaussian noise (AWGN) is a simple and effective general channel model. In

an AWGN channel the source vector x may have an error introduced by the addition of an error

vector n. The only error that is introduced in an AWGN channel is additive. Multiplicative noise,

which models such things as fading, is not modeled in this channel. The whiteness of the channel

adds noise to the signal across the entire frequency spectrum at equal power, hence the noise is

white. The noise that is added to the source vector has zero mean and an average of σ2, and hence

the noise is Gaussian.

2.3 Vector Quantization

In vector quantization (VQ) we take a string of bits and assign them one codeword. There is an

iterative algorithm to choose the optimal codewords for a set of vectors using two conditions: the

nearest neighbour condition and the centroid condition.
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