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Parameter Inversion of Slip Zone Soil Based on Adaptive Sampling and Surrogate

Models
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Abstract:  To solve the shortcomings of sampling methods for constructing training dataset of surrogate models in current
inverse analysis, this study introduces the CV-Voronoi adaptive sequential sampling method for generating training samples. This
sampling method does not require the determination of the sample size in advance and can adaptively add new samples based on
the information of the existing sample points. Moreover, the sparrow search algorithm (SSA) is employed to optimize the twin
support vector regression (TSVR) model, and the SSA-TSVR surrogate model is then generated. Based on the adaptive sequential
sampling method and SSA-TSVR model, using SSA as the optimization algorithm, a new inversion technique is proposed. Using
the shear strength parameter inversion of\the Baishui River landslide slip zone soil as an example, the new inversion method was
validated through engineering application. The effects of different sample generation methods (adaptive sequential sampling,
orthogonal design, and uniform/design) and surrogate models (SVR, TSVR, SSA-SVR, and SSA-TSVR) on the inversion results
were compared. The results\showed, that the adaptive sequential sampling method has a significant advantage, reducing the
inversion error by more/than half. This method not only significantly improves the inversion performance, but also achieves
higher accuracy with fewer samples. The SSA-TSVR surrogate model offers higher inversion accuracy and computational speed,
providing a new approdch for\inversion analysis of geotechnical engineering mechanical parameters.
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Table 4 Results of inversion method

FEARUE C/(kPa) /(%)
H & 7 5 RR A 10211 15.361
EAZE L 10.665 15.187
Bisyiit 12.089 15.242
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Table 5 Accuracy comparison of inversion results

XDO02 7G93 XD04 7ZG118 ;Iglij
/mm /mm /mm /mm inﬁj
SEPIME 13.914 15.405 12.752 7.345
F T B IE R
, . 13765  15.481 12.771 7.598  0.839
T UT O &
T EZEITHR
; . 5 13467 15533 12.986 7.856  3.21%
AR A ’
BT R
; ; 13.533 15287  12.434 7.296 1.67%
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Fig.15 The optimization process of three optimization algorithms
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Table 6 The inversion results’ofidifferent surrogate models.

4 A

TR L . S R T et A
/mm i i/

TSVR 13.710 "15.673\_ 12.637 7.486 1.51%  0.86x1072

SSA-TSVR  13.765 15481 7 12.771  7.598  0.83%  0.88x10%?

SVR 13.488 14953 12363 6955 3.59%  2.33x107

SSA-SVR 14.012 15559 12.857 7454 1.00%  2.30x10?
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