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Abstract: In multi-channel communication simulation systems, inconsistencies in amplitude and phase between chan-
nels can degrade system performance, making channel equalization technology essential. Unlike traditional equalizer
designs, blind equalization algorithms do not require training sequences, improving system efficiency and not interfer-
ing with the simulation process. The improved constant modulus blind equalization algorithm based on particle swarm
optimization is a new blind equalization method that introducing particle swarm optimization to find the optimal solu-

tion for the equalizer, thereby improving the convergence speed of the algorithm. However, this algorithm is sensitive
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to initial parameters and is prone to get stuck in local optimum. Constant weights and learning factors can increase the

steady-state mean square error, resulting in uneven local and global search capabilities. To address these issues, an im-

proved particle swarm constant modulus blind equalization algorithm based on chaotic-mapping and Gaussian pertur-

bation was proposed. After simulation verification, the performance of the proposed algorithm has been improved.

The sensitivity to parameters set in the early stages of the algorithm is reduced. The fitness decreases by 0.011 after

stabilization. When the symbol error rate reaches 107 level, the signal-to-noise ratio decreases more compared to tra-

ditional algorithms. The mean square error is reduced by 1.77 dB, and intersymbol interference is reduced by 0.64 dB.

In addition, by comparing different inertia weight schemes, it is further verified that the proposed algorithm achieves

faster convergence speed and lower inter-symbol interference.

Key words: channel equalization, constant modulus blind equalization algorithm, particle swarm optimization,

chaotic-mapping, Gaussian perturbation
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