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A Simplified Soft Decision-Directed Algorithm with Dual-Variance
for Blind Equalization of High-Order QAM Signals
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ABSTRACT

For blind equalization of severely distorted signal soft decisions are more reliable than hard decisions. However, the computa-
tional complexity is increased significantly and the speed of convergence also slows down when the soft decision-directed (DD)
algorithm is extended to high-order QAM signals. In this paper, in order to solve these problems we design a simplified soft DD
algorithm adopting the reduced constellation, and then propose a simplified soft DD algorithm with dual-variance, which leads to
performance enhancement of convergence speed and error level in steady-state by performing soft or hard decisions using the sim-
plified algorithm. The proposed algorithm is simply implemented by using dual values of mean and variance of the sigmoid func-
tion used in soft decisions, and performs soft or hard decisions according to the variance for error level of the equalizer output.

Simulation results confirm the etfectiveness of the proposed algorithm on 16, 64 and 256-QAM signals.
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Fig. 1. (a) Baseband model of blind channel equalization
system, (b) Equivalent discrete-time model of
transmission channel.
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Fig. 3. Outputs of sigmoid nonlinearities for different
variances in simplified soft DD algorithm.
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Fig. 5. Outputs of nonlinearities used in different algo
rithms. (a) RCA. (b) Simplified soft DD algo
rithm, (¢} DD algorithm, (d) Dual-variance soft
DD algorithm.
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