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Signals Based on Sparse Bayesian Joint Estimation
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Abstract: Compared with the classical decoupling feedforward equalization method, the decision feedback equaliza-
tion (DFE) method has better performance. However, current methods mainly aim at the case of static or ideal carrier syn-
chronization. In this paper, a new frequency domain DFE method is proposed for carrier unsynchronized multi-antenna sig-
nals. Firstly, the optimization model of multi-antenna joint frequency domain DFE is derived based on the minimum mean
square error (MMSE) criterion. Aiming at the difficult problem of direct estimating the residual frequency offsets, channel
coefficients and noise variances, an iterative estimation scheme based on sparse Bayesian learning (SBL) is given. Closed-
form solutions of all parameter estimation formulas are given through approximate calculation to avoid the computational
burden caused by grid search. The proposed method comprehensively considers the correlation among different steps of
multi-antenna signal reception and processing, and adopts iterative processing method for joint optimization. Simulation re-
sults show that the proposed method can effectively suppress the influence of channel fading, and the advantages are more
obvious when the number of receiving units is small and the signal-to-noise ratio (SNR) is high compared with the existing
methods.
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