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The Effect of Particle Swarm Optimization for Beam-forming

TENG Yu-peng'”,

SHI Zhao'

QUAN Yu’,

WANG Han'*

(1. College of Electronic Engineering, Chengdu University of Information Technology, Chengdu 610225, China;2. Meteorological Ob-
servation Centre of CMA, Beijing 100081, China;3. Ordos Meteorological Service, Ordos 017000, China; 4. State Key Laboratory of Severe

Weather, Chinese Academy of Meteorological Sciences, Beijing 100081, China)

Abstract ;: One of the advantages of phased array radar is that any shape of far field radiation pattern can be obtained the-
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oretically by weighting the array element according to certain amplitude, phase, or distance. However, due to the inter-
actions between the parameters, distribution character is more complex, these limit the performance of phased array ra-
dar. Represented by particle swarm optimization algorithm of intelligent algorithm solve the problem that mathematical
derivation can’t be use to weighted items distribution in particular occasions. The effect on the particle swarm algorithm
in beam-forming and different weighted forms of PSO is analyzed by simulation in this article. At the same time, the de-
sign suggestions are put forward. The simulation experiment results show that the phase weighted algorithm based on par-
ticle swarm optimization can’ t apply to pattern optimization independently. The amplitude weighted algorithm accelerates
the rate of convergence, with better performance in optimization, suitable for self-adaption applications. The mixing
weighted algorithm of amplitude and phrase has better performance on shaping the wide beam but with a slow rate of con-
vergence.

Key words : meteorological sounding techniques; atmospheric remote sensing; phased array radar; particle swarm optimi-

zation; array antenna; radiation pattern



