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Abstract A novel method for pre-stack seismic wavelet extraction based on particle swarm
optimization (PSO) algorithm is presented in this paper. Under the framework of basic PSO
algorithm, a mean filter is introduced for updating velocity of particles in order to obtain the
inversion results of global optimal wavelet. Seismic wavelet vector is described in the form of
particle that is composed of many elements. If elements of a certain particle are independent
of others, the particle velocity updating will be in disorder, which will have an adverse effect
upon the process of searching for the optimal moving trajectory of particles. Three-point mean
filter is used in the process of particle velocity updating and in that way the relationship
among the elements of a certain particle is strengthened, which avoid particle velocity shifting
and particles converge to the optimal solution quickly. The proposed algorithm in this paper
was successfully performed for wavelet extraction in real pre-stack seismic data, which
demonstrates that the improved PSO algorithm is efficient and feasible in seismic wavelet
inversion.
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