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Table 3 Parameters and search range of four storey

model with high-speed interlayer ( model C)
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Table 2 Parameters and search range of four

layer model with low velocity interlayer ( model B)
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Table 4 Statistics of inversion results of model A
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Table 5 Statistics of inversion results of model B
- IR BIGIIH=R7S
- R EE AHXTIRZE/ %o b2 S EE AR R 2E/ % brif 2=
v,/ (m-s) 293. 44 2.19 64.94 300. 35 0.12 2.90
vo/(m-s7h) 218. 18 9.09 26.81 200.29 0.15 0.92
vs/(m - s7! ) 309. 04 22.74 88.99 399.97 0.01 3.89
vy/(m -+ $7! ) 499. 01 0.20 4.41 500. 39 0.08 1. 86
h,/m 2.05 2.29 0.54 1.99 0.41 0.06
h,/m 3.97 0. 64 1.14 4.01 0.14 0.06
hy/m 5. 66 5.62 1.88 6. 06 1.05 0.36
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Table 6 Statistics of inversion results of model C
IR BlSTEERS
A AN IR ZE/ % b2 S EE X R 22/ % PRifE2E
vy/(m+s") 211. 19 5.60 31. 14 200. 01 0. 00 1.05
vo/(m-s7h) 422.60 5.65 76.77 399.90 0.03 2.23
vs/(m - s7! ) 264.21 11.93 60. 28 299.99 0. 00 1.59
vy/(m -+ 7! ) 501. 12 0.22 7.05 500. 14 0.03 2.61
h,/m 1.92 4.22 0.30 2.00 0.05 0.01
h,/m 3.81 4. 66 0.61 4.00 0.03 0.02
hy/m 5.27 12.17 1.47 6.00 0.01 0.03
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Table 8 Inversion performance statistics of different algorithms
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Table 9 Description of the K41 drill of work area
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Table 10 Parameters and search range of model
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2 100 ~400 0.45 1.8 1~7
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4 200~ 800 0.45 2.0 ©
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Table 11 Statistics of inversion results of measured data
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Fig. 11 Inversion results of measured data
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Inversion of Rayleigh wave dispersion curves based on the improved sparrow search algorithm

SUN Xu',JI Zi-Qi*, YANG Qing-Yi',LIU Bo-Zheng'
(1. Shandong Electric Power Engineering Consuliing Institute Co. ,Lid. ,Jinan 250014, China ;2. Institute of Geophysics & Geomatics , China University of
Geosciences ( Wuhan) ,Wuhan 430074, China)

Abstract: Nonlinear optimization algorithms can be used to conduct a global search for the optimal solutions within a given parameter
range, inherently making them highly competent in performing a global search and escaping from local extrema. In this study,an emer-
ging nonlinear optimization algorithm-the sparrow search algorithm (SSA) was introduced for the inversion of Rayleigh wave dispersion
curves. To address the problems of multiple parameters and local extrema, adaptive ¢-distribution was introduced. The data acquired
from the inversion experiment of three theoretical models indicate that the improved SSA has high inversion accuracy, stability, and re-
sistance to random noise compared with the conventional SSA. Furthermore , the improved SSA can yield better performance than particle
swarm optimization and differential evolution algorithm due to its capability to achieve a more reasonable balance between the early glob-
al search and late local search in the process of iteration.

Key words: dispersion curve inversion;nonlinear optimization algorithm ;sparrow search algorithm
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