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Serial fusion algorithm of group PSO and maximum energy method

for converted-wave static correction
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Abstract Estimation of converted wave statics is a tricky, nonlinear problem. Those statics
methods used in estimation of P-wave statics can hardly solve converted-wave static problem.
PSO (Particle Swarm Optimization) is a good nonlinear global optimization method, yet
“premature” is its weakness. The maximum energy method is a conventional statics method. The
efficiency and strong local search ability is its advantage. However, when the record contains
large statics, this method is easy to sink into the local minima. In this paper we develop a
improved PSO method: Group PSO, which is based on the standard PSO. The experiment
finding the minima of Rastrigin function using the Group PSO shows it has better global
optimization ability than standard PSO. In order to solve the converted wave statics problem, we
fuse the Group PSO and maximum energy method serially. Finally, we build a model which
contains a horizontal reflector and obtain the synthetic seismogram in which we add a series of

random values as receiver statics. Then we attempt to resolve the converted wave statics
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correction problem using the serial fusion algorithm, standard PSO and maximum energy

method. The result shows that the statics from serial fusion algorithm are more accurate and the

continuity of stack section using these statics is very good.
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Fig. 4 Results of serial fusion algorithm in this paper
(a) Stack section after statics correction; (b) Difference

between the estimated statics and the true statics.
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Fig. 6 Results of standard PSO statics
(a) Stack section after statics correction; (b) Difference

between the estimated statics and the true statics.
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Fig. 7 Results of maximum energy method statics
(a) Stack section after statics correction; (b) Difference

between the estimated statics and the true statics.
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