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Inversion of Rayleigh wave dispersion curve based on improved
dung beetle optimizer algorithm
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(1. School of Earth and Space Sciences, Peking University, Beijing City,100871, China; 2. Institute of Geology and Geophysics,
Chinese Academy of Sciences, Beijing City,100029, China)

Abstract: The Rayleigh wave exploration method is a commonly used near-surface exploration technique, and dispersion curve in-
version is one of the key steps in the data processing of Rayleigh wave exploration. As a typical multi-parameter, multi-extreme,
and highly nonlinear geophysical optimization problem, accurate and efficient inversion of dispersion curves is of great significance
for calculating near-surface S-wave velocity fields and obtaining stratigraphic structure information. We propose a method for the
Rayleigh wave dispersion curve inversion based on improved dung beetle optimizer (DBO) algorithm. The method uses Halton se-
quence to initialize the position of the population, so as to better control the spatial distribution of the initialized population, and it
adopts different search strategies for different sub-populations by population division, so as to avoid the inversion search falling into
the local optimum and realize the fast convergence of the algorithm. In this paper, three theoretical geological models and a set of
practical data are used to verify the effectiveness of the improved DBO algorithm applied to the inversion of dispersion curves to ob-
tain the subsurface S-wave velocity distribution. The results show that the new method is more effective and stable than the current
mainstream improved adaptive genetic algorithm for dispersion curve inversion and can converge to the optimal solution quickly.
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Fig.5 Inversion results of fundamental-mode Rayleigh wave dispersion curve of model I
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Table4 Geological parameter inversion results of model II
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- Hm ST gy ST iy
i m i m i m i m
Vs, 200.00 181.76 9.12 1.07 199.39 0.57 1.26
Vs, 150.00 166.29 10.86 0.84 149.06 0.68 0.71
Vss 250.00 258.55 7.14 16.28 249.22 0.91 2.61
Vsa 400.00 402.91 0.73 2.25 399.76 0.11 0.46
H, 2.00 2.34 17.10 0.14 2.05 3.08 0.07
H, 3.00 3.39 12.99 0.21 2.92 3.03 0.06
H, 5.00 4.39 13.94 0.51 5.02 0.71 0.04
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Table5 Geological parameters and inversion search
ranges of model Il
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Fig.7 Inversion results of fundamental-mode Rayleigh
wave dispersion curve of model Il
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Table6  Statistics of geological parameter inversion results of model I

C EfE/(mes) NIAGA 575 R i 45 _ _ oilt DBO 50k I i 45 _
i Hm %i@fg(mm-s") T %ii@iginm-s") ¥ﬁﬂfzi/(nrln's'l) M2 % */Ji‘(ﬁ%fx‘/(nin's'l)
Vs 160 159.39 0.38 0.26 160.00 0.01 0.02
Vs 260 238.64 8.22 0.89 260.45 0.48 1.53
Vss 200 217.80 8.90 3.00 200.49 1.08 2.52
Vsa 400 394.84 2.43 11.39 400.11 0.09 0.53
H, 2.00 1.85 7.68 0.02 2.00 0.28 0.01
H, 3.00 3.43 14.37 0.19 2.96 4.56 0.16
H, 5.00 5.35 7.51 0.31 5.06 4.09 0.24
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Table7 Geological parameters and inversion search ranges
of model in Arnarbeli region
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Fig.10 Inversion results of fundamental-mode Rayleigh wave
dispersion curve in Arnarbeeli region
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