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Abstract: A discrete particle swarm detection algorithm (DPSO-DA) is proposed for the signal
detection of the vertical bell-labs layered space-time (V-BLAST) system to improve the perform-
ance of the ordered successive interference cancellation (OSIC) algorithm. The optimal detection
in V-BLLAST system can be formulated as a combinational optimization problem and then the fit-
ness function of the DPSO algorithm is constructed in terms of the maximum likelihood detection
formula. The proposed DPSO algorithm is then used to solve the combinational optimization
problem to get an optimal solution. Attempts have been made at avoiding the premature conver-
gence of the DPSO-DA, and a hybrid discrete particle swarm detection algorithm (HDPSO-DA)
is proposed. The HDPSO-DA is obtained from DPSO-DA by redesigning the evolution equation
of the DPSO-DA and introducing the mutation operator of the genetic algorithm. The perform-
ance of the HDPSO-DA is improved. Theoretical analysis and simulation results show that the
both the DPSO-DA and the HDPSO-DA acquire about 3dB and 5 dB gain over the OSIC algorithm
based on the minimum mean square error criterion at a bit error rate of 107* and have lower com-
putational complexity.
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