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Frequency estimation of MPSK signals based on PSO algorithm

HU Li, LIAO Ming, WANG Shilian

(College of Electronic Science and Engineering, National University of Defense Technology, Changsha Hunan 410073, China)

Abstract: Traditional Non-Data-Aided(NDA) frequency offset estimation algorithm of Multiple Phase
Shift Keying(MPSK) signals feature some disadvantages like small estimation range, large estimation
variance, and limited performance for small symbol number. Aiming at these problems, a new frequency
offset estimation algorithm based on particle swarm optimization is proposed. This algorithm takes the
maximum likelihood function of frequency offset estimation as goal-function, imitating swarm intelligence
to search the optimal solution. Simulation results validate that this algorithm has a large estimation range
and the estimation variance is closed to the Cramer-Rao Lower Bound(CRLB) at small symbol number and
low SNR, which is better than other classical algorithms like Discrete Fourier Transform(DFT) and Kay algorithm.
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Fig.5 Convergence speed of PSO algorithm under different parameters setting
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