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Abstract: The main defects of conventional particle swarm algorithms are premature and low precision. Many improved algo-
rithms promoted the performance of algorithm slightly while the defects aforementioned remained in a sense. In recent research
on the flock of European starlings, biologists reveal that the flying mechanism of the flock lies on a topological interaction
among members, not the distance between them. Enlightened by this new discovery, this paper proposed an improved algorithm
by introducing two strategies of the flock of starlings flight mechanism: the topological interaction and the disturbance of preda-
tor. With respect to the selection of parameters, it put forward a new concept of particle’ s kinetic energy to adjust the inertia
factor adaptively in the frame of linear decreased weights. The topological interaction set consists of the near neighbors in the
flock. It set the factors of inertia weight and topological interactions to affect each other. This made the evolution state more
harmonic and adaptive. The numerical experiments indicate that the improved PSO algorithm surpasses the conventional ones
on aspects of the optimization accuracy, success rates and overcoming the premature problem in a sense, especially in the case
of multi-modal scenarios.
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