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Abstract

In this paper, a quadratic sigmoid neural equalizer(QSNE) is proposed to improve the performance
of conventional neural equalizer in terms of bit error probability by using a quadratic sigmoid function
as the activation function of neural networks. Conventional neural equalizers which have been used
to compensate for nonlinear distortions adopt the sigmoid function. In the case of sigmoid neural
equalizer, each neuron has one linear decision boundary. So many neurons are required when the
neural equalizer has to separate complicated structure. But in case of the proposed QSNE and
quadratic sigmoid neural decision feedback equalizer(QSNDFE), each neuron separates decision region
with two parallel lines. Therefore, QSNE and QSNDFE have better performance and simpler structure
than the conventional neural equalizers in terms of bit error probability. When the proposed QSNDFE
is applied to communication systems and digital magnetic recording systems, it has an improvement
of approximately 1.5dB~8.3dB in signal to noise ratio(SNR) over the conventional decision feedback
equalizer(DFE) and neural decision feedback equalizer{NDFE). As intersymbol interference(ISI) and
nonlinear distortions become severer, QSNDFE shows astounding SNR performance gain over the
conventional equalizers in the same bit error probability.
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Fig. 1. Conventional equalizer (a) Decision
Feedback Equalizer (DFE) (b) Neural
Decision Feedback Equalizer (NDFE)
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Fig. 2. The graphs of quadratic sigmoid function
according to various threshold values.
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