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Tab.1 The complex resistivity obtained by forward modeling at different frequency
Frequency
0.125 0.25 0. 50 1. 00 2.00 4. 00 8. 00 16. 00
/Hz
Real Part
8.96599 8.89418 8. 75562 8. 68454 8.63203 8.59395 8.56666 8.54722
/Q +m
imaginary part
—0.27193 —0.23191 —0.18840 —0.14736 —0.11204 —0.08343 —0.06120 —0.04442

/Q+m
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Tab. 2 Inversion results of the hybrid inversion method
parameter 00/Q+m m /s c
Theoretical Value 10 0.5 5 0.5
GA Inversion Results 10. 040900 0. 504819 5.016550 0.492356
Powell Inversion Results 10. 000000 0. 500000 5. 000000 0. 500000
5 10°
T /NIE R
BRI
T8 B
1 10°
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b ;
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Fig.1 Error convergence curve of

genetic algorithm
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Tab. 3 Frequencies used in the hybrid inversion

number  f1/Hz f2/Hz fs/Hz Sfi1/Hz
1 0.125 0.25 0.5 1
2 0.25 0.5 1 2
3 0.5 1 2 4
4 1 2 4 8
5 2 4 8 16
6 4 8 16 32
7 8 16 32 64
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Fig. 2 Error convergence curve of Powell

direction method
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Tab.4 The complex resistivity of different frequencies(real part, imaginary part)
number o/Q s m 02/Q+m es/Q +m o/Q e m
1 (15.51145, —0.92693) (15.15929, —0.84359) (14. 80608, —0.75985) (14.49106, —0.67812)
2 (15.15929, —0.84359) (14. 80608, —0.75985) (14.49106, —0.67812) (14. 21250, —0.60022)
3 (14. 80608, —0.75985) (14.49106, —0.67812) (14. 21250, —0.60022) (13.96800, —0.52744)
4 (14.49106, —0.67812) (14. 21250, —0.60022) (13.96800, —0.52744) (13.75479, —0.46055)
S (14. 21250, —0.60022) (13.96800, —0.52744) (13.75479, —0.46055) (13.56989, —0.39993)
6 (13.96800, —0.52744) (13.75479, —0.46055) (13.56989, —0.39993) (11.41031, —0.34564)
7 (13.75479, —0.46055) (13.56989, —0.39993) (11.41031, —0.34564) (13.27312, —0.29749)
RS BUARAE G EIRLE
Tab.5 Inversion results of different frequencies
00 /Q+m m t/s c
number
this text literature[ 24 ]  this text literature[ 24 ] this text literature[ 24 ] this text literature[ 24 ]
1 25 25.01500032 0.5 0. 50030001 100 100. 8382208 0.25 0. 24980002
2 25 25.021 0.5 0. 5004 100 101. 1750057 0.25 0.24970002
3 25 25.02600002 0.5 0. 5005 100 101. 4340248 0.25 0.24970002
4 25 25.01000392 0.5 0. 50010009 100 100. 5254266 0. 25 0. 25000002
) 25 25.04300098 0.5 0. 50080001 100 100. 2473636 0.25 0.24970002
6 25 25.12408669 0.5 0.502601433 100 106. 7218296 0.25 0. 24900002
7 25 24.98211867 0.5 0.499502252 100 98. 83363732 0.25 0.25030018
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A hybrid inversion method of spectral parameters combined

with genetic algorithm and Powell direction method

LI Changxuan'*, LIU Haifei""*, LIU Jianxin""*, GUO Peng'*, ZHANG Yifan'*, LIU Xin'**

(1. Hunan Key Laboratory of Nonferrous Resources and Geological Hazards Exploration, Changsha 410083, Chinaj;
2. School of Geosciences and Info—Physics, Central South University, Changsha 410083, China)

Abstract: In order to accurately obtain the true spectrum parameter information of an underground polarized body, this pa-

per proposes a hybrid inversion algorithm of spectral parameters combining the genetic algorithm and the good direction meth-

od. Firstly, the approximate optimal solution of the parameters of the Cole—Cole model is searched by the Genetic algorithm,

and then it is used as the initial solution of the local optimization of the Powell direction method, and the spectral parameters

can be accurately obtained after several iterations. The organic combination of the genetic algorithm and the Powell direction

method can not only improve the poor local search ability of the genetic algorithm but also suppress the defect that the Powell

direction method is easy to fall into the local extreme value. Numerical experiments show that the spectral parameter hybrid in-

version method combining the two has the characteristics of fast convergence and accurate inversion results.

Keywords: spectrum induced polarization method; Cole— Cole parameters; Powell direction method genetic algorithm; hy-

brid inversion



