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Inverse calculation of ultrasonic attenuation spectrum based
on an improved differential evolution algorithm

JIANG Yu, JIA Nan, SU Mingxu
(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: The traditional differential evolution algorithm frequently encounters the problem of
premature convergence and low accuracy. By introducing adaptive control variable factors, a differential
evolution (DE) algorithm was developed to ensure that the population could be updated continuously
and successfully. The individual learning, which is conducive to the evolution of subsequent
populations, and the overall inversion yield more accurate results. As a validation, the particle systems
obeying three typical distribution functions of Gaussian distribution, R-R distribution and lognormal
distribution were numerically simulated. The resultant distribution parameter values R and K yield errors
less than 5%, and the deviations of median volume diameter are within +£5% compared with the given

distribution. The DE algorithm also reveals obvious stability and noise resistance.
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Fig.1 Inversion results by four algorithms for the given particle size distribution
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Fig.2 Variation of the best fitness value along with Fy and F;,
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R1=15,K,=10, Ry=45, K,=25, W;=0.5 14.72 19.57 45.02 23.67 0.48
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